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FAMILIAL WHITE SKIN SPOTTING 
WITH WHITE FORELOCK 


ALBINISM”) 


JuLY, 1952 No. 1 


(PIEBALDNESS) (‘*‘PARTIAL 


JEAN V. Cooke, M.D. 
Sr. Louts, Mo. 


ROM time to time there have ap- 

peared occasional isolated reports, 
most of them in foreign or genetic lit- 
which many 
descendants have unusual 
pigmentary defect of the skin. This 
defect has been congenital, of a rela- 
tively constant, striking, and unchang- 
ing pattern, and has been transmitted 
by direct mendelian inheritance. Two 
children and their mother from such a 
family have recently been observed in 
the Washington University Children’s 
Clinie with this hereditary trait, and 
two members of a second affected fam- 
ily have also been examined. Despite 
its rarity, the condition seems of suf- 
ficient general interest to merit a brief 
report of characteristics, 
since they appear to be as unfamiliar 


erature, of families in 


shown an 


its salient 


to most Americans as they were to me. 
DEFINITION NOMENCLATURE 
The characteristic 
pigment involves areas on the anterior 
trunk, the extremities, and the central 
portion of the brow, extending to the 
mid-frontal portion of the sealp with 
resultant white forelock. The _ re- 
mainder of the face, the eyes, and the 
back are normal. The condition is 
present at birth, and the areas remain 
constant through life. 


AND 


defect in skin 


From the Department of Pediatrics, Wash- 
ington University, and the St. Louis Children’s 
Hospital. 


The term commonly applied to the 
condition has been partial albinism or 
local albinism, although all agree that 
the trait is quite unrelated to the well- 
known generalized albinism (albinis- 
mus universalis) and should not be 
classed with it. Such other designa- 
tions as albinoidism, congenital 
achromia, congenital leukoderma, con- 
genital vitiligo, poikilochromia alba, 
white spotting, and piebaldism have 
been variously used. Some writers 
who have limited their familial obser- 
vations to the local canities without 
examining the rest of the skin have 
used such names as poliosis circum- 
seripta, white blaze, and white fore- 
lock. The most appropriate and de- 
secriptive term appears to be ‘‘ familial 
white skin spotting (piebaldness) with 
white forelock,’’ although ‘* partial 
albinism” has the advantage of simplic- 
ity in spite of its inaccurate connota- 
tion, which will be discussed later. 


HISTORICAL 


In the early literature, instances of 
defects in skin pigmentation were re- 
ported with moderate frequency, and 
in 1861, Simon collected thirty-two of 
these from the eighteenth and nine- 
teenth centuries, the earliest being in 
1697. Most of them were in Negroes 
in whom the defects were more evi- 
dent, although some were in Euro- 
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peans. From the brief notes given, it 
appears likely that the majority of 
these were acquired, and instances of 
vitiligo. One of the early reports was 
that by Dr. John Morgan, Professor of 
the Theory and Practice of Physic in 
the University of Pennsylvania at the 
time of the American Revolution, who, 
in 1786, deseribed a 2-year-old mulatto 
child who had a white forelock with 
white spotting of the chest, abdomen, 
legs, and arms. The mother was a 
Negro, but the child’s European father, 
the father’s brother and mother were 
said to have been similarly marked. 
This is the earliest mention of familial 
occurrence of what may have been 
piebaldness with white forelock. Al- 
though not specifically stated to have 
been congenital, the early age of the 
patient and the fact that the mother 
attributed the condition to her having 
had milk spilled on her during the 
pregnancy suggest that it may have 
been present at birth. This same child 
was deseribed by Arthaud in 1789 and 
has been identified as a figure in a 
painting in the Paris Museum by Le- 
Masurier, dated 1782. Also, this child 
appears to be the subject of a wax 
statuette, 26 em. high, in the Warren 
Anatomical Museum at the Harvard 
Medical School. It is the oldest object 
in the colleetion and is dated Aug. 15, 
1783. This, together with other appar- 
ently classical eases of Negro piebalds 
in the early literature, are illustrated 
and deseribed by Pearson, Nettleship, 
and Usher in their excellent mono- 
graph. In 1855, v. Barensprung re- 
ported six white persons in whom areas 
of white spotting of the skin were said 
to have been present from birth, al- 
though in none was there any familial 
history of a similar condition, and only 
one had a white forelock. His report 
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was of interest because he was the first 
to suggest the term ‘‘ partial albinism’’ 
for eases of congenital white skin spot- 
ting to distinguish them from vitiligo 
which was acquired after birth. It is 
apparent that in few of these early in- 
complete reports is it possible to iden- 
tify with certainty that the pigmentary 
defect was hereditary. 

The first definite reference to the 
hereditary character of the true anom- 
aly was by Berger in 1871, who cites 
seven members of a family in three 
generations with the white forelock, and 
in 1877 Rizzoli published the first com- 
plete familial study. In the next sixty 
years, twenty-one family trees, varying 
from sixteen to almost 200 persons in 
three to six generations, have been re- 
corded and are summarized in Table I. 
These have been from Italy, Switzer- 
land, England, Canada, Hungary, Nor- 
way, Cuba, Holland, Germany, and the 
United States. In addition, there 
have been noted other isolated instances 
of what may have been the same con- 
dition and an occasional incomplete re- 
port like that of Dengler, who observed 
two brothers with white tufts of hair 
in the frontal region and white spots 
on the legs and abdomen, and stated 
that the anomaly was said to have been 
present for seven generations, although 
he mistook the condition for naevus 
anemicus. The earlier family trees 
dealt only with the heredity of the 
white forelock while other later ones 
include also the white spotting of the 
skin, but no doubt exists that all were 
describing the same condition. The 
trait is definitely transmitted as a dom- 
inant mendelian character, and the 
families affected are widely scattered 
and very few. An excellent review of 
the condition with reproduction of a 
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COOKE: FAMILIAL WHITE 


number of graphs of families pre- 
viously reported was made in 1932 by 
Giinther. 

FAMILIAL REPORT 


Bonnie L., a 514-year-old white girl, 
was first seen in the Washington Uni- 
versity Children’s Clinic in June, 1949, 
for replacement of glasses worn for a 
congenital alternating strabismus. No 
other abnormality was found upon ex- 
amination except that she had canities 
of the forelock and depigmented areas 
on the trunk and extremities resem- 
bling vitiligo. Her mother, aged 37, 


SKIN SPOTTING 


WITH WHITE FORELOCK 3 
parents was so marked, and that all 
ten of the children of unaffected par- 
ents were free from the anomaly. 

A brief description of the clinical 
features of the three cases of white 
spotting observed in this family fol- 
lows. 


CasE 1.—Examination of Bonnie L., 
514 years old, showed a well-nourished 
and well-developed child with light 
blond hair which on closer observation 
was seen to have a rather large trian- 
gular frontal patch of gray hair in the 
midline, wider at the scalp line. On 
further examination she was found to 
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Fig. 1. 
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-Family tree showing individuals with white forelock and white skin spotting in shaded 


symbols (Family 1). 


stated that these white skin areas had 
been present at birth and had neither 
extended nor regressed as the child 
grew older. She also stated that both 
she herself and her only other child, 
Judy, aged 7 years, had similar white 
forelock and white skin areas and that 
the trait was present in several other 
members of the family. In the family 
it was known as ‘‘the mark’’ and was 
a well-recognized and unmistakable 
characteristic. Although only the two 
children and their mother in this 
family were examined, the abnormality 
is such a striking one that there appears 
no reason to doubt its familial in- 
cidence as given by the mother and 
as shown in the family tree illustrated 
in Fig. 1 in which the symbols of the 
affected members of the family are 
shaded. It will be noted that eight of 
the twenty-eight known members of 
the family in four generations carried 
the trait, that seven of the seventeen 
children had the trait when one of the 


have rather extensive and irregular 
areas of depigmentation of the skin of 
the ventral trunk and the extremities 
(Figs. 2 and 3). The neck, thorax, 
and abdomen were almost completely 
depigmented, although several varying 
sized islands of normal skin were 
scattered over the thorax. The white 
area over the thorax extended up and 
involved the neck and lower portions 
of the chin as well as the anterior part 
of the shoulder. The skin of the back 
was normal. Both upper and lower 
extremities showed areas of normal skin 
with irregular depigmented areas of 
varying size. 


Case 2.—Judy L., 7% years old, 
healthy and without complaint, had a 
very prominent white forelock (Fig. 4) 
which was more apparent than that of 
her younger sister because her hair 
was somewhat darker. She also had 
almost complete depigmentation of the 
thorax and abdomen with similar but 
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Absence of pigment on ventral trunk with irregular areas of normal skin on arm 


®» (Case 1). 
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Fig. 
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WHITE SKIN SPOTTING 


Fig. 4 (Case 2).—White 


2) Extensive white spotting of chest 


normal skin on chest and 


WITH 


WHITE FORELOCK 





forelock. 





and abdomen with scattered 


arm. 


islands 


of 








somewhat more numerous islands of 
normal skin on the white background 
(Fig. 5). The arms and legs (Fig. 6) 
showed a piebald pattern although the 
anterior left thigh and the right 


* 
Fs 


Irregular distribution 


upper arm were less involved in the 
depigmentation, and the back, as in 
other cases, was normal. 


Case 3.—Mrs. Pauline L., 37 years 
old, had areas of depigmentation on 
the anterior trunk and extremities 
(Fig. 7) quite similar to those of her 
two children, with no white spotting of 
the back. The hair of her white fore- 
lock was dyed for cosmetic reasons. 

A more detailed description of the 
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skin depigmentation seems unnecessary 
since its variability and character are 
shown by the illustrations. The con- 
trast between the normal and the white 
skin is more apparent in the photo- 


of white spotting on legs and thighs. 


graphs since they were taken late in 
July, and the normal skin is deeply 
sun-tanned. 

A second family with the same hered- 
itary trait has come under observa- 
tion through the kindness of Dr. Clin- 
ton W. Lane who noted the white fore- 
lock on one of his patients under 
treatment for facial aene. The only 
two members of this family examined 
were this patient and her mother. As 
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COOKE: FAMILIAL 
in the first family, although it was not 
possible to verify the presence of the 
affection in other members, the charac- 
teristics are so typical and the recogni- 
tion of the trait so easy when acecom- 
panied by the white forelock that there 


Fig. 7 (Case 3). 
is little doubt that the familial dis- 
tribution of the anomaly as given by 
the two subjects seen is authentic. The 
daughter, Antilla E., aged 20 years, 
had a typical white forelock with de- 
pigmentation of a triangular area on 
the brow but very slight evidence of 
other white spotting of the skin which 
was very fair. The only white spot 
detectable was on the right forearm, 
and it was detectable only by close 
scrutiny. Her mother, however, in 





WHITE SKIN SPOTTING 











WITH WHITE FORELOCK 
addition to the white forelock and typi- 
cal depigmented irregular areas on 
both arms and legs although the trunk 
was free from the white spotting. It 
was stated that the white forelock and 
skin spotting in them and in other 





Wrists and hands normally pigmented with irregular white spotting of arms. 


affected members of the family were 
present at birth and did not change 
with age. The familial distribution of 
the trait as given by the two subjects 
examined is shown in Fig. 8 and is 
characteristically similar to other re- 
ported families. It will be noted that 
in three generations of descendants 
from the original ancestor affected, 
twenty of the thirty-five known mem- 
bers of the family had the anomaly. 
The only unusual feature in this family 
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was that, it Mrs. E., 
although the white forelock was a con- 
stant and prominent feature, the skin 
spotting in a number of the individuals 
was much less marked than in others 
as illustrated by the slight degree 
shown by her daughter. 


was stated by 
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and on the brow down to the base of 
the nose in a triangular or elongated 
diamond shape. Very rarely have the 
eyebrows been involved unilaterally or 
bilaterally with whitening of the hair. 
Apparently there is no disturbance in 
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Fig. 8. 


CLINICAL DESCRIPTION OF THE TRAIT 


The essential features of the white 


spotting as noted from the cases re- 
ported and from the observations of 
the several writers may be summarized 


as follows: 


In the majority of instances the af- 
fected persons have the white forelock 
and also obvious moderately well-dis- 
tributed white spotting of the skin. In 
some cases the white forelock may be 
absent, generally estimated from 10 to 
20 per cent, but the changes in the skin 
are typical. This suggests that in those 
families in which only the forelock was 
tabulated and the skin not examined, 
some cases may have been missed. In 
very white skins it would be easy to 
overlook unpigmented areas without 
a careful examination. Apparently the 
presence of the white forelock without 
body spotting is rare although, as in 
one of the subjects here reported, the 
spotting may be very slight and ineon- 
Lack of 
scalp areas other than the mid-frontal 


spicuous. hair pigment in 


seems not to oceur. The sealp beneath 
the white forelock is unpigmented, and 
this may extend back to the bregma 


@®ooo 


(iraphic incidence of white forelock and white skin spotting in family tree of Family 2. 


pigment production in the iris or ret- 
ina. The white skin spotting shows 


considerable variation in extent, but 
certain areas show a marked predilee- 
tion. Most commonly the abdomen and 
ventral thorax and the extremities are 
The back 


although the ventral areas may extend 


involved. is never affected 
laterally to the flanks and chest wall 
(Fig. 2). 


almost always bilateral but not sym- 


The unpigmented areas are 


metrical and show a great variety in 
form and extent. They are sharply 
demarcated from the normal skin, and 
their form does not change and is con- 
stant Sex plays no 
part in the anomaly. In 
much of the abdomen and chest skin is 
involved with small irregular islands 
of normal pigmented skin (Figs. 3 and 
5) while in others one or more islands 
of white spotting on the normal skin 
are seen. The other than the 
brow, is much less frequently affected 


during growth. 
some Cases 


face, 


although the white areas over the throat 
may extend down over the clavicles 
and up the neck to involve the lower 
part of the chin (Figs. 2 and 3). The 


white spotting of the extremities is 
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quite irregular in distribution as will 
be noted in the illustrations (Figs. 3, 
5, 6) and tends to show larger or 
smaller circumscribed islands of nor- 
mal pigmented skin. The skin of the 
hands and feet as well as that of the 
wrists and hands (Fig. 7) tends to 
show less white spotting than elsewhere 
on the extremities. In some of these 
the pigmentation is deeper than that 
elsewhere although this is probably 
related to increase in pigment due to 
sun tan. The mesial surfaces of the 
thighs appear more likely to show 
spotting than the lateral areas (Fig. 6). 

Those with this anomaly have shown 
normal mental and physical develop- 
ment and no increased susceptibility to 
disease. There is an increased sensitiv- 
ity of the unpigmented skin areas to 
sunlight, and in the children here re- 
ported, the contrast between the more 
deeply pigmented sun-tanned normal 
skin and the white spotted areas was 
striking. During the winter and spring 
months, however, with the loss of sun 
tan, the difference in the normal blond 
skin and the unpigmented areas was 
very much less noticeable. The mother 
stated that the white areas never lost 
their tendeney to burn and blister on 
exposure to the bright sun and required 
‘are to prevent uncomfortable sunburn. 

HEREDITY 

In Table I are summarized the 
twenty-three reported families ob- 
served, with the number of descendants 
who inherited the abnormality. In 
each instance the single ancestor from 
whom succeeding generations inherited 
the trait has been omitted from the 
tabulation. It will be noted that when 
a parent had the trait it was trans- 
mitted to more than half (53.2 per 
cent) of the 769 children, while of 


the more than 474 children born of 
unaffected normal parents in these 
families only fifteen inherited the trait. 
The discrepancies in hereditary trans- 
mission, noted by four reports in which 
piebald children were born from ap- 
parently normal parents might be dis- 
eussed briefly. Eight of these children 
“ame from three normal mothers from 
whom the trait was reported to have 
been transmitted, while Mierowsky and 
Spickernagel who considered the condi- 
tion a depigmented nevus reported 
no less than seven children with the 
trait from five apparently normal 
mothers. Previous mention has been 
made of occasional instances in 
which the presence of white skin spot- 
ting has been inconspicuous because of 
very fair skins and those in whom the 
white forelock may be absent. In most 
of the familial studies the presence of 
the skin spotting is reported by rela- 
tives, and all of the individuals were 
not examined. It appears possible that 
the striking discrepancy in hereditary 
transmission of the trait in the in- 
stances cited may be related to lack of 
its recognition in these mothers from 
incomplete examination, so that the 
transmission in ‘‘normal’’ persons with 
affected offspring is only apparent. 
The evidence from the collected cases 
tabulated indicates strongly that the 
trait is transmitted as a dominant char- 
acter and that these descendants who 
are free of the affection do not carry 
or transmit the trait to their offspring. 

Piebalds of various races have been 
found in widely separated parts of 
the world. Many of the isolated cases 
have been noted in Negroes in whom, 
as is the case with vitiligo, the trait is 
much more strikingly evident than in 
the white race. Seattered reports of 
individuals and oecasionally several in 








the same family are found in the litera- 
ture, and two families have been de- 
scribed in detail. One of these, the 
Anderson family, is of sufficient inter- 
est to deserve special mention. 

Mrs. Anderson, a Negro from Lou- 
isiana with the trait, had fifteen chil- 
dren, late in the nineteenth century, 
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licity, so that in addition to the Ameri- 
‘an report (Simpson and Castle), one 
English (Pearson, Nettleship, and 
Usher) and two Italian writers (Levi, 
Frasetto) have deseribed the family. 
Three of the Anderson children are 
illustrated in Gould and Pyle (p. 846) 
as ‘‘The Leopard Family’’ and de- 


TABLE I. OCCURRENCE AND HEREDITARY TRANSMISSION OF WHITE SKIN SPOTTING 
(PIEBALDNESS) AND WHITE FORELOCK IN TWENTY-THREE FAMILIES 
NUMBER OF DESCENDANTS FROM 
AFFECTED PARENT NORMAL PARENT 
GENERA- | WITH WITHOUT| WITH WITHOUT 
OBSERVER YEAR COUNTRY TIONS TRAIT TRAIT TRAIT TRAIT 
Rizzoli, 1877-1923 Italy 5 38 21 0 52 
Mazzini 
taader ISS83 Switzerland 2 10 8 0 11 
Harman 1909 England 5 23 15 0 97 
Cane 1912 England 3 20 1 0 6 
Simpson & 1913 Negro (U.S.A.) 2 17 9 0 7 
Castle 
Cockayne 1914 England 4 17 14 0 15 
Miller 1915 Canada 5 15 53 0 94 
Pearson 1921 England ; 6 15 0 17 
Zsak6é 1922 Hungary 4 15 12 3 3 
Mazzini 1923 Italy 1 10 17 0 21 
Pardo-Costello 1926 Spanish 3 10 5 0 0 
(Cuba ) 
Mierowsky & 1926 Germany 4 11 10 7 24 
Spickernagel 
Giinther 1932 Germany 3 15 20 0 10 
Cockayne 1935 England 3 11 13 0 144 
Sanders 1935 Holland 5 14 14 0 0 
Sanders 1935 Holland 3 19 21 0 0 
Fitch 1937 England 4 11 6 0 3 
Frant 1937 Holland 4 19 14 3 8 
Nussey 1938 England 4 20 11 0 6 
Sundfoér 1939 Norway 3 41 30 0 46 
Cromwell 1940 Negro (U.S.A.) 4 10 19 2 10+ 
Cooke 1952 U.S.A. 4 7 10 0 10 
Cooke (Lane) 1952 U.S.A. 3 20 10 0 5 
Totals 409 360 15 4594 


of whom eight had typical white skin 
spotting of the ventral trunk, arms, 
and legs, together with a large white 
forelock, and seven were normal. Three 
of the latter married and had seven 
normal children. Of the three affected 
children who married, there were nine 
piebalds and two normal offspring. The 
chief interest lies in the fact that 
several of the Anderson children were 
taken to Europe with various sideshows 
and museums and attained wide pub- 





scribed as vitiligo, while Pearson as 
well as Sir Jonathan Hutchinson pub- 
lished photographs of three of the 
adult Anderson children under the title 
“The Three Striped Graces” (“Les 
trois graces tigrée’’). In these published 
photographs and in those published by 
Simpson and Castle, there is shown a 
striking white spotting of the arms and 
legs and a very wide zone of white 
hair involving not only the forelock 
but extending back to the vertex in a 
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diamond-shaped or comb pattern. A 
triangular area extended over the brow 
with the apex at the base of the nose 
and the depigmentation of the neck 
spread upward to involve the lower 
part of the chin. 


DISCUSSION 


Various writers have speculated 
about the explanation for the oceur- 
rence of the trait of white skin spot- 
ting. It has been emphasized that the 
condition is quite unrelated to albinism 
universalis which is a general anomaly 
of melanin production not only of the 
skin pigment but also of other regions, 
especially the eyes, and which appears 
to be due to a recessive hereditary 
factor. The use of the term “‘ partial 
albinism’’ for congenital white spot- 
ting indicates a misconception of the 
nature of the anomaly. Albinism 
results from an inability to form pig- 
ment at all or to form sufficient pig- 
ment, so that ‘‘partial albinism’’ 
would mean a universal but incomplete 
deficiency of pigment. This is not true 
in piebalds in whom the anomaly is 
simply one of the distribution of pig- 
ment, and the cause is entirely differ- 
ent in the two conditions. Also it is 
clear that white spotting should not be 
confused with nevi, as has occasionally 
been done, since the latter are not 
hereditary and are not limited to defi- 
nite skin regions. Neurological factors 
are quite unlikely since the involved 
skin areas do not follow nerve distribu- 
tions although some relation to the veg- 
etative nervous system cannot be ex- 
cluded. Attention has been directed to 
the apparent similarity to certain skin 
pigment defects in animals, especially 
piebaldness in horses, which is heredi- 
tary and not related to albinism. Hu- 
man white spotting is a simple anomaly 


and is apparently not linked with other 
hereditary defects. It is of consider- 
able interest that it is only transmitted 
from a parent who has the trait, and 
that once lost in offspring, it does not 
tend to appear later. 

The occurrence of familial white 
spotting is certainly rare although it 
is likely that all families with the trait 
have not been reported. It is such a 
striking entity that it is easily recog- 
nized when one is familiar with its 
characteristics, and it is certainly far 
less common than albinism universalis 
to which, as has been emphasized, it 
is apparently quite unrelated. Most 
dermatologic and other texts merely 
mention that albinism may be partial 
or universal and indicate a lack of 
familiarity with the entity of congen- 
ital piebaldness which is the condition 
which has at times been referred to 
as ‘‘partial albinism.’’ In nevus 
anemicus, a rare congenital anomaly 
with which white spotting has been 
confused in two instances, there is no 
lack of normal skin pigmentation in 
the involved pale areas, and the con- 
dition is not familial. Vitiligo, which 
closely resembles white spotting in some 
respects, is acquired, is not familial, 
and the skin areas tend to spread. 


SUMMARY 


Attention is ealled to an unusual 
hereditary condition of white skin 
spotting (piebaldness) with white fore- 
lock which has been reported in detail 
previously in twenty-one families 
throughout the world. Two additional 
American families are cited with a 
description of the essential clinical 
features and familia] characteristics. 
The pigmentary skin defect is congen- 
ital, of a relatively constant, striking, 
and unchanging pattern, not related 








to albinism, and is transmitted by 


direct mendelian inheritance as a 


simple anomaly. 
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A LONG-TERM FOLLOW-UP STUDY ON INFECTIOUS HEPATITIS 
DURING PREGNANCY 
Davip Y1-Yune Hsia, M.D., Roperr G. Taytor, M.D., ANp 
SypNEY S. GeEuuts, M.D. 
Bostox, Mass. 


HE very low incidence of infee- 
tious hepatitis in pregnancy has 
made it difficult to obtain definitive 
data on the possibility of transfer of 
the virus aeross the placental barrier. 
Recent demonstration of the apparent 
transmission of hepatitis virus from 
mother to infant during pregnancy in 
isolated instances has made it impor- 
tant to undertake a long-term follow- 
up study on the infants born of moth- 
ers with known hepatitis during preg- 
naney. 
The literature showing that trans- 
hepatitis 
virus can occur is meager. Stokes and 


placental transmission of 
his eo-workers' have recently reported 
a series of twelve cases of hepatitis in 
infants in the first two months of life. 
The pathological findings in six of 
these who died were similar to that 
usually seen in viral hepatitis. No 
mention was made as to whether the 
mothers had clinical evidence of hepa- 
Hepatitis 
virus was apparently transmitted to 


titis during pregnancy. 
human volunteers by injection of blood 
from one of the infants who died and 
a'so by inoculation of blood from his 
mother. On the basis of this evidence, 
the authors feel that viral hepatitis 
whether of the infectious hepatitis or 
serum hepatitis strain can pass the 
placental barrier. 

( hatetrics y ¥ Medical oy = 
ton Lying-In Hospital, and the Liver Function 
Laboratory of the Beth Israel Hospital. 


The study was made possible through a 
grant from Mead Johnson & Company. 





Bellin and Bailit? have reported a 
case of congenital cirrhosis of the liver 
in an infant born of a mother with 
infectious hepatitis during the latter 
part of pregnancy. They felt that 
since the usual causes of cirrhosis could 
not be demonstrated, the relationship 
of infectious hepatitis in the mother 
to the cirrhosis of the liver in the in- 
fant seemed significant. On the basis 
of this concept, some of the cases of 
juvenile cirrhosis of the liver of un- 
known etiology reported by Keller and 
Nute* might also be due to clinical or 
subclinical hepatitis in the mother. 
Williams and Gaber* and Traisman and 
associates’ have reported the ocecur- 
rence of infectious hepatitis in young 
infants, and Moloshok and _ collabo- 
rators® have shown that homologous 
serum hepatitis ean occur in infaney. 
It is not clear in these instances 
whether the disease was transmitted 
from the mother or acquired after 
birth. The very early onset of the 
disease in some infants suggests that 
transplacental transmission may have 
occurred. Kass’ and Kellogg and 
Wesp* have shown the presence of ma- 
jor congenital anomalies following in- 
fectious hepatitis during early preg- 
nancy. They attribute those changes 
to the effect of the hepatitis. 

The evidence against the transpla- 
cental transmission of hepatitis virus 
is also meager. Martin and Ferguson,’ 
Zondek and Bromberg,’® and Mickal" 





reported a total of thirty-eight infants 
born of mothers with infectious hepa- 
titis during pregnancy who survived. 
All of the infants were free of jaun- 
dice and liver disease in the neonatal 
period. However, they were not fol- 
lowed for a long period of time and 
it is not known whether they might 
There 


neonatal deaths in this group. 


were Six 
Of the 
five infants examined at post mortem, 


have had sequelae. 


all showed normal liver tissue and no 
evidence of Zondek and 
Bromberg coneluded that the virus of 
infectious hepatitis is unable to infect 
the fetus in utero either because it fails 


hepatitis. 


to pass the chorionic barrier or because 
it circulates in insufficient amounts in 
the blood to produce infection. 
Beeause of the meager and incon- 
elusive evidence on the ability of the 
hepatitis virus to cross the placental 
barrier, it was decided to undertake a 
long-term follow-up study of the in- 
fants born of women who were known 
to have definite hepatitis during preg- 
naney. 
MATERIAL AND METHODS 


All of the patients at the Boston 
Lying-In Hospital in the past fifteen 
years who showed the signs and symp- 
hepatitis during 
pregnancy were included in this study. 


toms of infectious 
Women who had jaundice soon after 
heavy metal therapy for syphilis were 
excluded from the series because it was 
diffieult in determine 
whether the jaundice was due to toxic 


retrospect to 


reactions to heavy metals, homologous 
hepatitis transmitted by re- 
peated injections, or acute infectious 
Women with jaundice qec- 
companying biliary tract disease were 


serum 
hepatitis. 


also excluded. 


The charts of the infants were 


studied for length of gestation, weight 
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at birth, course in the nursery, and 
presence or absence of jaundice in the 
neonatal period. A follow-up study 
was attempted on the children. This 
was possible in eleven out of fourteen 
eases or 79 per cent of the patients 
studied. In each ease followed, the 
mothers were questioned carefully with 
respect to presence of jaundice in in- 
fancy, any evidence of vomiting, diar- 
rhea, feeding difficulties, and color of 
stools and urine. The children were 
given a complete physical examination, 
and the status of each child’s physical 
growth and mental development was 
noted. Liver function tests consisting 
of thymol turbidity, thymol floccula- 
tion, cephalin-cholesterol flocculation, 
one-minute bilirubin, and total serum 
bilirubin were obtained from the chil- 
dren. 
RESULTS 

The results of the study are sum- 
marized in Table I. It can be seen 
that eleven out of the fourteen women 
were jaundiced at the time of delivery 
and that in many eases the symptoms 
and signs of hepatitis appeared in the 
period just prior to the onset of labor. 
In the whole group, eight out of four- 
teen women delivered spontaneously 
prior to or during the thirty-sixth week 
of pregnancy. Only one infant in the 
entire group was full term. Three of 
the infants had birth weights of less 
than 5 pounds and five others were 
between 5 and 6 pounds. A total of 
sixteen infants were delivered. Two of 
the infants, the twins in Case 1, were 
stillborn just prior to the death of the 


mother from hepatic coma. Both 
showed normal liver tissue at post 
mortem. Of the remaining fourteen 


infants born alive, six demonstrated 
some difficulties in the neonatal pe- 


riod. Five of the infants showed re- 
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spiratory and central nervous sys 
tem symptoms which appeared to 
be related to prematurity and _ se- 
verity of maternal disease. All of 
the premature infants and all except 
one of the infants born of mothers 
with moderate or severe hepatitis had 
this distress. Two of the infants had 
what appeared to be moderate physio- 
logical icterus in the first few days of 
life, but this was not marked and was 
not accompanied by any other evidence 
of illness. Both showed complete 
clearing while in the hospital. 
Follow-up studies have been obtained 
in eleven out of the fourteen infants. 
All of them are completely well at the 
present time. None of them has at 
any time shown evidence of jaundice, 
vomiting, diarrhea, feeding difficulties 
or other illness possibly related to liver 
disease. None of the children has any 
demonstrable congenital anomalies nor 
shows any evidence of liver dysfune- 
mental 


tion. Their physieal and 


growth have been within normal 
limits. Liver function tests obtained 
m nine of the children are all within 
normal range except an isolated find- 
ing of 3 plus’ cephalin-cholesterol 
flocculation in Case 4. Sinee the other 
tests are normal in that infant, the 
isolated finding is probably _ insig- 
nificant 

As an incidental finding, four out of 
she eight mothers tested six months to 
fourteen years after the active disease 
showed one or more positive liver func- 
tion tests and one woman has recently 
had a recurrence of hepatitis with 
jaundice fourteen years after her preg- 
naney. The significance of these per- 


sistently positive liver function tests 


in the mothers is unknown. 
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DISCUSSION 


The present follow-up study of 
eleven children born of mothers with 
infectious hepatitis during pregnancy 
reveals that all are healthy and nor- 
mal and at no time showed evidence 
of infectious hepatitis or other liver 
disease. The limited number of cases 
presented is inadequate to prove that 
the virus of infectious hepatitis cannot 
be transmitted through the placenta. 
However, the data presented here to- 
gether with the short-term follow-up 
data presented by Martin and Fergu- 
son,? Zondek and Bromberg,’”® and 
Mickal" in thirty-six infants does seem 
to suggest that transplacental trans- 
mission of hepatitis virus is an unusual 
occurrence and needs further confirma- 
tion. 

Sinee infectious hepatitis during 
pregnancy is seen about once in every 
10,000 deliveries,’* it will be difficult 
in any one center to accumulate ade- 
quate numbers of cases to give defini- 
tive data. It is suggested that an ef- 
fort be made to pool the experiences 
of all obstetrical services in order to 
obtain an adequate series using follow- 
up studies such as those deseribed in 
this paper. It may then be possible te 
draw definite conclusions as to the 
transmission of hepatitis across the 
placental barrier and the frequency 
with which this may occur. 

It would appear from the data pre- 
sented here and by other authors that 
infectious hepatitis during pregnancy 
results in a high incidence of prematur- 
ity and that the infants frequently 
have a stormy neonatal course. In 
most eases, however, once the infant 
has passed the critical early days of 
life, he will develop and grow satis- 
factorily. Only in the very oceasional 


instance does the hepatitis virus cause 
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difficulty in the infant and transpla- 
cental transmission of the virus remains 
to be confirmed. 


SUMMARY 


1. A follow-up study of eleven chil- 
dren born of mothers with infectious 


hepatitis during reveals 
that all the children are well with nor- 


mal development and without evidence 


pregnancy 


of liver dysfunction. 

2. The data suggests that transpla- 
cental transmission of hepatitis virus 
is an unusual oceurrence and evidence 
for such transmission needs to be con- 
firmed. 

3. A method for the follow-up study 
of children born of mothers with in- 
fectious hepatitis during pregnancy is 
presented. It is hoped that the ex- 
periences of other obstetrical services 
may be pooled together to give defini- 
tive data. 
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MIGRAINE IN CHILDREN 


Morris I. Micuagezt, M.D., aNnp JONATHAN M. Wiuuiams, M.D. 


WASHINGTON, D. C. 


IGRAINE 

posed of cephalgia, gastrointes- 
tinal upset and visual disturbances 
with the outstanding feature of peri- 
odicity. It well known to the 
Ancients, having been referred to by 
eentury A.D. 


is a syndrome com- 


was 
Aretaeus in the first 
Wolff! and 


that the pain of migraine is vascular 


his associates have shown 


in origin with an initial vasoconstric- 
tion giving rise to scotomas and cor- 
tical manifestations, and subsequent 
vascular fatigue or vasodilatation caus- 
ing pain-sensitive structures surround- 
ing certain intracranial vessels to be 
stretched and pulled. The etiology 
remains obscure. Many observers have 
attempted to establish a relationship 
between migraine and epilepsy. Cer- 
tainly both are characterized by peri- 
odicity, aura, paroxysm, and somno- 
lence after the attack, and are at times 
found to coexist. An association of 
migraine with allergic phenomena has 
also led some to interpret migraine 


as an allergic manifestation. In 
adults, as well as children, a psycho- 
genic element is frequently found and 
stress coinciding 


times of emotional 


with hemicrania are common.’ 
Throughout the years a voluminous 
literature has accumulated on mi- 
graine, but until recently secant atten- 
tion has been paid to its oceurrence in 
children. Balyeat and Rinkel® re- 
ported that 30 per cent of migrainous 
them developed 


adults studied by 


From the Department of Neurology and 
Neurological Surgery of the Children’s Hos- 
pital 


symptoms in the first decade of life. 
In this 30 per cent a definite family 
history of allergy was found. How- 
ever, since they found headache a 
minor symptom in the eases studied 
as compared to other manifestations 
justifiable to 


question the propriety of diagnosing 


of allergy, it seemed 
all these cases as migraine in children. 
Harry,’ Ott,’ Bowen,® and Smith,’ all 
stressed gastrointestinal allergy as a 
possible etiology for migraine, and re- 
port on a number of children. Again, 
a frequent association of asthma or 
food sensitivity found in these cases 
raises the question of the preciseness 
of the diagnosis of migraine. Vahl- 
quist and Hackzell,* in a recently re- 
ported study of migraine in children, 
do not regard allergy as a significant 
factor in the production of headache. 
These authors are likewise inclined to 
minimize heredity as an _ etiological 
agent. On the other hand, they found 
a surprising proportion of attacks were 
precipitated by excessive visual fa- 
tigue, especially brilliant sunlight and 
To this might be added tele- 
vision. Shick and Peshkin® point out 
that in children the symptoms often 
vary greatly from those in the adult, 
with being more 
prominent than headache. Undoubt- 
edly, many of these children have been 
Chil- 
dren with ecyelie vomiting are often 


movies. 


gastrie symptoms 


diagnosed as cyclic vomiting. 


found in migrainous families and may 
grow up to have true migraine them- 


selves. Riley'® has referred to ab- 
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dominal migraine, likening it to ab- 
dominal epilepsy in which there oe- 
eurs paroxysmal bouts of abdominal 
pain with or without convulsions. 
The electroencephalographie changes 
occurring in migraine have been re- 
ported mostly in adults, however, by 
Engle and co-workers,'! Strauss and 
Selinsky,’? and Dow and Whitty.” 
The cerebral dysrhythmia found by 
these investigators to be present in 
migraine was of a paroxysmal nature 
with bursts of 3 to 10 per second 
waves, mostly after hyperventilation. 
They did not resemble the character- 
istic patterns of epilepsy and were 
at times unilateral in location but 
without any particular constancy in 


regard to cerebral lobes. 


ANALYSIS OF MATERIAL 

In the neurological eclinie of the 
Children’s Hospital and also in our 
private practices we have observed 
twenty children who have had typical 
periodic cephalgia. Thirteen of these 
were Negroes, nine males and four fe- 
males. All seven white children were 
males. When first seen these children 
varied in age from 6 to 14 years. The 
age of onset of headaches is shown 
in Table I. 


years of age. 


The earliest began at 21% 


TABLE I 


Age at on 
set (yr. 24% 345678 91011 
No. of cases 1 a 2 B Us 


In studying this group it was neces- 
sary to exclude other possible causes 
of headache before considering the 
diagnosis of migraine tenable. To this 
end, a thorough neurological examina- 
tion was made of each patient in ad- 
dition to the general physical survey. 
This ineluded, of course, funduseopie 
examination for evidence of papil- 
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ledema. Otologie examination for pos- 
sible unsuspected middle ear disease 
was made a part of the general physi- 
al work-up. In those cases where a 
refractive error was suspected, oph- 
thalmologie consultation was secured. 
In several of our cases, eye specialists 
had been seen prior to the child’s re- 
ferral to us and glasses prescribed 
without notable influence on the head- 
aches. X-ray examination of the skull 
was not made a routine part of our 
work-up of these eases, although in 
over half of the group, films were 
taken which proved normal. It was 
our feeling that x-rays of the skull 
were nonspecific and changes of a 
neurological or ophthalmologic charae- 
ter usually preceded roentgenologic 
alterations. The_ electroencephalo- 
graphie records referred to in later 
paragraphs were secured not because 
we believed in any specificity they 
might have but rather to eliminate, if 
possible, any other cause for the head- 
ache, or to confirm a coexistent epi- 
lepsy. Finally, no child was included 
in this report who had not been under 
observation for a minimum period of 
six months. Thus we could check our 
therapeutic efficacy and also detect the 
advancing symptoms of an _ unsus- 
pected brain tumor if present. 

The association of migraine and epi- 
lepsy is well shown in at least five of 
In one (W. C.), periodic 
cephalgia with severe periumbilical 


our cases, 


pains and nausea (abdominal migraine 
or epilepsy) preceded by _ several 
months the development of generalized 
major convulsions. In another child 
(J. D.) who was retarded, a long his- 
tory of behavior difficulties followed an 
authenticated cerebral concussion. 
This child gradually developed more 
frequent periods of violence and over- 





activity, strongly suggestive of psycho- 
motor seizures, confirmed by changes 
in the electroencephalogram. Most re- 
cently he has developed typieal mi- 
H. M., a 10-year-old 
migrainous child, had been previously 


graine attacks. 


hospitalized for cerebral concussion ; 
the electroencephalogram showed lat- 
eralization signs and a suggestive con- 
vulsive tendency. Though there have 
been no seizures in this ease, the possi- 
hility of future epileptic attacks exists. 
A. M., a 10-year-old white male with 
an old right hemiplegia and dysarthria, 
presumably from birth, had periodic 
headaches for several years, localized 
over the left eve, followed by vomiting 
and pallor, usually of short duration. 
While under observation for the head- 
aches and soon after an abnormal EEG 
was recorded, the headaches gave place 
to repeated petit mal attacks which 
since have been controlled by pheno- 
barbital. In F. P., a 6-year-old Negro 
female, convulsions and _ headaches 
have been closely associated. The 
headaches, however, are not those seen 
in the postiectal period, but independ- 
ent in time. In one other child, K. S., 
there is a history of at least one syn- 
copal attack years prior to the onset 
of migraine. 

It will be noted that three of these 
five eases had been previously hos- 
pitalized for cerebral coneussion and 
now all show cerebral dysrhythmia in 
the electroencephalogram. Though 
the casual relationship between pre- 
vious head injuries and the develop- 
ment of migraine has been suspected 
by many, we have been impressed in 
our ¢clinie by the overwhelming num- 
ber of head injuries in children whose 
future course has been entirely benign. 

The possible influence of heredity or 


allergy in the development of migraine 
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is shown in fifteen of our twenty pa- 
tients. In eight cases, at least one 
of the parents had severe periodic 
throbbing headaches; in another three, 
close relatives had migraine. In four 
families, there were relatives with al- 
lergie disorders; in another, an aunt 
had epilepsy, but in only two children 
of our series were allergic manifesta- 
tions coexistent with the migraine. 

In all our cases, symptomatology 
closely agreed with the accepted com- 
plex of periodicity, cephalgia, and 
gastrointestinal disturbanees. Auras, 
however, were limited to two patients, 
one of whom noted ‘‘a funny feeling 
in the stomach’’ and the other oe- 
-asionally smelled ‘‘something funny’’ 
prior to headache. The amount of 
gastrointestinal disturbance varied 
from child to child and from one at- 
tack to another in the same child. 
Phenobarbital in one ease reduced the 
frequency of headaches but had no ef- 
fect on the gastrointestinal complaints. 
This same result has been frequently 
seen in the treatment of epilepsy, 
where the major convulsion may have 
heen eliminated under therapy but the 
aura persists periodically without 
other discharge. As noted by Shick 
and Peshkin,® we have found that mi- 
graine in children differs considerably 
from the adult form. 
ence, the outstanding feature in chil- 


In our experi- 


dren is the much greater frequency of 
attacks. Two or three a week was a 
common finding and in one of our pa- 
tients headaches oceurred two or three 
times a day. 

Electroencephalographic studies 
were done in fourteen eases of this 
series. Of these, eleven were in mi- 
grainous children without any overt 
convulsive manifestations. Only one 
patient of these eleven had an EEG 
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that could be classified as normal. The 
other ten were characterized mainly 
by the hypersynehronous or slow ir- 
regular resting records with a definite 
breakdown into paroxysmal high volt- 
age slow waves on hyperventilation. 
Only four of the eleven patients had 
a definite amplitude asymmetry which 
did not always correspond with the 
side of the headache. These findings 
are comparable to those usually seen 
in adult migraine patients. Three of 
the five patients who had a definite 
convulsive history along with the head- 
aches showed definite seizure dis- 
charges in the EEG. Tracings were 
not secured in the other two. 


TREATMENT AND RESULTS 


Therapy for these patients has been 
rather flexible. In _ those children 
where frank convulsions were observed 
phenobarbital or other analepties have 
been employed with marked reduction 
in the migrainous attacks as well as the 
convulsive seizures. In thirteen of 
the fifteen children who did not have 
convulsions we employed an antihista- 
minice, Benadryl (diphenhydramine hy- 
drochloride), Thephorin (pheninda- 
mine), or Pyribenzamine (tripelen- 
namine hydrochloride) given at the 
onset of an attack to abort the seizures. 
This has proved to be a reasonably 
satisfactory way of treating these chil- 
dren but raises the question as to 
whether the effectiveness of these 
drugs is due to their antihistaminie 
properties or to their well-known seda- 
tive effect. Two children were given 
Gynergen (ergotamine tartrate) orally 
or parenterally and three patients oral 
Cafergot (ergotamine tartrate, 1 mg., 


with caffeine, 100 mg. These drugs 


were employed at the onset of an at- 


tack and in all instances aborted the 
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headache. However, it was observed 
that there was a tendency for the 
headache to return in several of these 
cases after a period of about two 
hours. When this happened 0.3 Gm. 
of aspirin (acetylsalicylic acid) ade- 
quately controlled the rest of the head- 
ache. 


Our interest was attracted by the re- 
lationship of the _ electroencephalo- 
graphic changes and convulsions to 
migraine in considering a prophylac- 
tie therapy in this disorder. Four of 
our patients were consequently placed 
on a daily maintenance dose of Dilan- 
tin (diphenylhydantoin sodium), 0.1 
Gm. up to four times daily, and it 
was found that three of these four pa- 
tients received complete, or nearly 
complete, freedom from attacks. We 
realize, of course, in following these 
vases, that at times a carefully super- 
vised nonspecific regimen will benefit 
the patient with migraine and this un- 
questionably must be considered in in- 
terpreting our results. 

The following group of representa- 
tive cases is presented as being typical 
of the problem of periodic headache 
as might be seen in pediatric practice. 


REPRESENTATIVE CASE HISTORIES 


Case 1—W. C., an 11-year-old 
Negro male, had been complaining of 
frontal headaches at night for two 
months prior to his first clinic visit. 
These were associated with nausea and 
periumbilical pain, occurring about 
two to three times weekly. A general- 
ized epileptic convulsion had occurred 
just before he was first seen in our 
clinic. An aunt was known to have 
had convulsions. Neurological exami- 
nation was essentially negative. An 
electroencephalogram was done which 
was reported abnormal. The child 
was placed on elixir phenobarbital, 5 
¢.¢. three times a day. On follow-up 








THE JOURNAL 
visit he reported only four minor head- 
aches in the past month, but still eom- 
plained of periodie stomach ache. 
Eleectroencephalographie findings 
were as follows: ‘‘The dominant 
rhythm is 10 per second activity of 
irregular organization and amplitude. 
Low voltage fast activity is present 
and many hypersynechronous forms 
(especially in the occipital leads) give 
the record a somewhat spikey, irregu- 
lar appearance. The right temporal 
leads are of definitely lower amplitude. 
Medium voltage irregular slow waves 
(4 to 7 per second) are seen through- 
out the record. Bipolar recordings 
present one burst of medium to high 
voltage sharp slow reversal (4 to 6 
bitemporally, slightly 
more predominant on the left. Hyper- 
ventilation produces a rapid break- 
down into paroxysmal bursts of 
medium to high voltage sharp irregu- 
lar and smooth waves (3 to 7 per see- 
ond) which do not persist into the 
postventilation period.’’ 


pe r second 


Case 2.—T. G., an 8-year-old white 
male, was referred to one of us _ be- 
cause of repeated severe headaches of 
four months’ duration. The onset was 
insidious but the headaches gradually 
had become more frequent until they 
were occurring three or four times a 
day. Though there was no vomiting 
with the headache, the patient com- 
plained of a ‘‘sickness in the throat.’’ 
At times the patient had smelled 
‘‘something funny’’ just prior to an 
attack. Frequently reading precipi- 
tated an attack causing the letters to 
blur. The patient’s schoolwork had 
not dropped off. The onset of a typi- 
eal attack was rather abrupt, usually 
in the left frontal region. After about 
thirty minutes the pain wore down to 
a general headache. There was a 
vague history suggesting scintillating 
scotomas. Aspirin was of little bene- 
fit, but sleep frequently terminated the 
attack. This child’s mother had suf- 


fered for years with typical migraine. 
The neurological examination was com- 
pletely negative. The child was placed 
on Dilantin, 0.1 Gm. twice a day for 
three weeks, without notable benefit. 
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Elixir Benadryl, 2 ¢.c. three times a 
day, was recommended which gave ex- 
cellent results for one week but the 
headaches returned. On _ inereasing 
the dose to 5 ¢.c., three times a day, 
there have been no further headaches. 

The electroencephalographie find- 
ings were reported as follows: ‘‘The 
dominant rhythm is 7 to 8 per second 
activity of irregular organization and 
amplitude. Some low voltage activity 
and many medium voltage irregular 
slow waves (4 to 7 per second) are 
seen. The right temporal leads are of 
lower amplitude. Bipolar recordings 
merely confirm the monopolar findings. 
One 3-minute period of hyperventila- 
tion produces a breakdown into par- 
oxysmal high voltage irregular slow 
waves (2 to 4 per second) which per- 
sist about 20 seconds into the post- 
ventilation period.’’ 

Case 3.—H. M., a 10-year-old Negro 
female, was seen in our e¢linie com- 
plaining of left frontal headaches for 
the past eighteen months. These head 
aches occurred about three times 
weekly, lasted about two hours, and 
were relieved by rest. During the at- 
tack there were tearing of both eyes, 
dizziness, often nausea and vomiting. 
Three years previously the child had 
been hospitalized for cerebral con- 
cussion. The family history was nega- 
tive. The neurological examination 
was entirely normal. The child was 
placed on Cafergot, one tablet to be 
taken at the onset of an attack, and 
later reported she was able to thereby 
abort attacks. Subsequently she was 
given Dilantin, 0.1 Gm. twice a day, 
with marked reduction in frequency 
of headaches. Benadryl 50 mg. was 
also tried for the acute attack, with 
prompt relief of symptoms. 

The electroencephalographie _find- 
ings were as follows: ‘‘No dominant 
rhythm is presented by this record. 
Medium to low voltage activity of nor- 
mal and fast frequencies (10 to 25 per 
second) is present. Much medium volt- 
age slow activity (4 to 7 per second) 
and hypersynchronous waves of vari- 
ous frequencies are seen. The left 
temporal leads are of slightly lower 
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amplitude. Bipolar recordings reveal 
generalized medium voltage slow re- 
versals. Hyperventilation produces a 
rapid breakdown into paroxysmal 
bursts of high voltage irregular and 
smooth slow waves (3 to 6 per second) 
which persist about 50 seconds into the 
postventilation period. A second 
period of hyperventilation produces a 
very rapid breakdown which persists 
in paroxysmal bursts for about 2 min- 
utes. These bursts often have higher 
amplitude on the right side. Sleep re- 
ecordings reveal spikes, sometimes fol- 
lowed by slow waves on the right side, 
predominantly K complexes, sleep 
spindles and high voltage irregular 
slow activity are also seen.’’ 

Case 4.—M. F., a 12-year-old white 
male, has complained since the age of 
4 years of frontal headache, nausea, 
and vomiting at three-month intervals. 
When he was 4 he had suffered a mild 
head injury without loss of conscious- 
ness. Because of the recurrent ab- 
dominal complaints a laparotomy was 
done when he was 11 which revealed 
an ineomplete rotation of the large 
bowel. Postoperatively his headaches 
and abdominal pain persisted and he 
was referred to the neurological c¢linie 
where examination was _ essentially 
negative. A diagnosis of migraine and 
abdominal epilepsy was _ suspected. 
The _ electroencephalogram revealed 
paroxysmal slow activity induced by 
hyperventilation. His symptoms are 
now well controlled by Benadryl, 50 
mg. orally, at the onset of the indi- 
vidual attack. 


DISCUSSION 


Headache is a common complaint of 
children as well as adults, but seldom 
reaches the stage of obstinate chron- 
icity so often seen in older people. It 
has been our purpose in this report to 
review typical cases of migraine found 
in an age group still thought by many 
practitioners to be free of this syn- 
drome. The striking feature of this 
disorder in children is the frequency 
of attacks as compared to adults. 
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No definite etiology could be as- 
signed to any of these cases although 
the usual factors of allergy, heredity, 
and previous concussion seem to show 
a coincidental preponderance in some. 
The mere finding of cerebral dys- 
rhythmia in certain of our cases and 
in the eases cited by others adds only 
nonspecific, superficial evidence of an- 
giospastiec changes in the central nerv- 
ous system. However, although these 
readings are not diagnostic of mi- 
graine, we are tempted to believe that 
analeptics employed in its prophylac- 
tie treatment in children may prove 
more gratifying than a similar regi- 
men has in adults. 

Our experience indicates that the 
majority of the acute attacks yield to 
certain antihistaminies and to the ex- 
cellent. combination of caffeine and 
ergotamine tartrate. 

The recognition and prompt treat- 
ment of migraine when the onset is in 
childhood offers, we believe, a much 
more hopeful prognosis than later 
treatment of the same syndrome stub- 
bornly entrenched over a period of 
many vears. 

SUMMARY 

Twenty cases of migraine in child- 
hood have been reported and represent- 
ative case histories presented. Fac- 
tors of allergy, heredity, and presence 
of cerebral dysrhythmia are presented 
and discussed. The importance of 
early recognition of this syndrome is 
stressed. 

We wish to thank Miss Virginia Dug- 
gins, electroencephalographic technician, 
and Dr. J. P. Murphy for the taking and 
the interpretation of the records. This 
work was done in the Laboratory of Elec- 
troencephalography of the George Wash- 


ington University Hospital, Washington, 
D. C. 
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A Two-YEAR Stupy OF THE RESPONSE TO IRON MEDICATION 


Mary E.Luen Reepy, M.D., AND STEVEN O. ScHwartz, M.D., Cuicago, ILu., AND 
Epwarp B. PLatrner, M.D., DENVER, CoLo. 


WO truths concerning anemia in 
the infant have been 
established: anemia does oceur in the 


premature 


premature infant; and the severity of 


anemia varies in direct relationship 
to the birth 


confirmations there has been singular 


weight. Beyond these 
absence of uniformity in either obser- 
vations or opinions in published stud- 
ies. Three persistent questions have 
(1) What effect does fer- 
rotherapy given during the neonatal 


remained : 


period have on the blood of premature 
infants, not only during the first few 


months of life but over a longer 
period; (2) what effect does it have 
when continued throughout the obser- 


vation period; and (3) what effect is 
there on the general condition, growth, 
A two- 


answers 


morbidity, and mortality? 
year study in search of the 
Inasmuch as there 


the literature 


was undertaken. 


is no information in 

concerning the second year of life, 
and Merritt and Davidson’s report’ 
indicates that anemia is still present 


at the end of the first year, that un- 
certainty, too, required study. 

In a six-month study, Helen Mae- 
kay* 


noteworthy increase of hemoglobin in 


was unable to demonstrate a 
the iron-treated cases as compared to 
the 
her study, iron therapy was instituted 
the life. Mag- 

began therapy on the 


untreated premature cases. In 


before sixth week of 


nusson' iron 


From the Hematology Laboratory and the 
Hektoen Institute for Medical Research of 
the Cook County Hospital, Chicago, Ill. 


Aided by grants from the Olivia Sue Dvore 
and Edward Friedman Foundations. 





ninth day of life in a group of in- 
fants, and at 6 months found a signifi- 
cantly higher hemoglobin level in the 
treated group. 

Josephs® stated that from six to ten 
weeks after birth there is a period of 
failure to respond to iron medication, 
followed by a short transition period 
with delayed response, after which 
there is a prompt rise in the red blood 
His study 


month of 


cell count and hemoglobin. 
was carried to the fourth 
life. 

Merritt and Davidson’ studied ane- 
mia in a group of premature infants 
for one year. Those infants were 
given iron after the development of 
anemia, and it was found that the de- 
blood and hemo- 


globin was greater and responded to 


cline of red cells 
treatment more slowly than when anti- 
anemic therapy was given from birth. 
The infants in the untreated group, 
moreover, still had ten plus 
grams of hemoglobin at 12 months of 
Abt and Nagel’ reported a six- 
month study of premature infants 


only 
age. 


treated with various antianemic prep- 
arations and concluded that a combi- 
nation of iron and dried liver seemed 


to be the most effective. Best results 


were obtained in premature infants 
born at from six to seven months’ 
gestation, in whom the most severe 


anemia develops. Treatment was be- 
gun in the first fourteen days of life. 

As a result of these differing obser- 
vations, pediatricians vary in opinion 
regarding the value of iron therapy 








for premature infants: Diamond? 
states: “The course [of anemia] is 
self-limited. Reeovery is spontaneous 
with increasing maturity of physio- 
logic function, and by the seventh 
month of life the recovery of the 
healthy, normal premature infant is 
complete. Superimposed infection, in- 
adequate diet, and other factors may 
prolong the course beyond the usual 
period of recovery. Therapeutic ef- 
forts to correct or halt the develop- 
ment of the physiologic anemia of pre- 
maturity within the first three months 
of life for the most part have been 
unsuccessful. However, some writers 
believe that early treatment with anti- 
anemic measures (e.g., iron with and 
without copper, liver extract, sunlight, 
vitamins) does lessen the degree of the 
anemia, but in view of the natural 
tendency for spontaneous recovery, 
further evidence as to the effectiveness 
of blood-building substanees is needed. 
After the third month of life and dur- 
ing the recovery period, since restora- 
tion of the hemoglobin level lags be- 
hind that of the erythrocytes, it may 
be of value to give one of the availa- 
ble preparations of iron.’’ Sanford* 
states that if the hemoglobin has 
dropped below 60 per cent by the 
second week of life, iron therapy 
should be started. 

Our two-year study of anemia in 
the premature infant included a total 
of 382 eases. Of these, all babies seri- 
ously ill, as well as those having 
syphilis or other infections, or those 
requiring transfusions of blood, were 
either eliminated from the study at 
the onset or were dropped when these 
conditions developed. 

Seventeen infants were given iron 
for the first three months of life only, 


but their observation was continued 
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throughout the first year. The study 


of twenty-four infants was discon- 
tinued beeause blood _ transfusions 
were required, and of ten others be- 
eause of irregular attendance at the 
clinic. Of the remaining 348 eases, 
269 either failed to be returned for 
follow-up studies or died. Continu- 
ous and adequate data of seventy-nine 
infants are available. The analysis 
and evaluation of these data comprise 
the substance of this report. 


METHODOLOGY 


The infants studied were, for the 
most part, born at the Cook County 
Hospital, Chieago. A few had been 
transferred to the Premature Ward 
from other hospitals. Eighty-five per 
cent of the babies were Negro. No 
baby over 6 pounds (2,268 grams) at 
birth is admitted to the ward, and 
this constitutes the upper limit of 
birth weight in our study. 

Initial Blood Counts.—Initial blood 
counts, consisting of hemoglobin, red 
blood cells and white blood cells, and 
differential and reticuloeyte determi- 
nations were made of all 382 infants 
on the morning after admission to the 
ward. In the ease of babies of 31% 
pounds and over, this count was made 
usually from twenty-four to thirty-six 
hours after birth, because the larger 
babies were usually transferred from 
the obstetrical nursery at the end of 
the first twenty-four hours. Transfer 
of infants under 31% pounds’ birth 
weight (1,588 grams) was usually de- 
layed until thirty-six hours after birth 
and the count was ordinarily made 
from thirty-six to forty-eight hours 
after birth. In some instances the 
initial counts were delayed until the 
third day of life beeause of belated 
transfer and the interruption of Sun- 
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For these reasons 


days and holidays. 


our initial counts cannot be compared 
to the blood counts at birth recorded 
in other studies. 
Succeeding Blood Counts.—Succeed- 
ing blood taken 
seven days after the initial count so 
the 


counts were every 


long as the infant remained in 


hospital. 

Therapy and Diet.— 

Iron Medication: Iron therapy was 
instituted on the seventh day of life 
The iron medi- 
mix- 
(1) liver concentrate, 


for alternate infants. 


cation used was a commercial 
ture* yielding: 
2 Gm. (derived from 40 Gm. of fresh 
liver); (2) copper sulfate, 10.8 mg. 
(elemental copper 2.66 mg.) ; (3) iron 
and ammonium citrate 0.39 Gm. (ele- 
mental iron 66 mg.); (4) palatable 
elixir to make 1 The dose, 
while the infant was in the ward, was 
The dose was in- 
ereased to 1 teaspoonful a day when 
the infant was taken home, at a dis- 


charge weight of 2,126 grams. 


ounce. 


15 drops a day. 


Vitamins: Vitamins given routinely 
were 50 and 10 
drops of oleum pereomorphum a day. 
the 
the babies received breast milk. 


mg. ascorbie acid 


newborn period 
Later 
most of them were given Enzylae milk 
with Dextri-Maltose added, 120 ecalo- 
being slowly at- 


Feeding: In 


ries per kilogram 
Additional liquid in the form 
of weak tea (1 ounce) was given be- 
feedings to the larger infants 
who were on four-hour schedules. 

Oxygen: All infants with a birth 
weight of from 1,000 to 1,500 grams 
were given oxygen until they reached 
a weight of 1,500 grams. Other in- 
fants were given oxygen only when 
indicated. 


tained. 


tween 


*Supplied by the Abbott Laboratories. 
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Marrow Biopsy.—tTibial bone mar- 
row aspiration biopsy was performed 
for almost all infants whose hemo- 
globin fell below 60 per (9.3 
Gm.) while in the hospital.* 


cent 


Outpatient Schedule—When an in- 
fant was discharged from the hospital, 
a month’s supply of iron medication 
was dispensed and monthly visits were 
scheduled for the first year. At each 
visit to the clinic, the infant was 
weighed and measured, the iron medi- 
cation was distributed, and hemoglo- 

Dur- 
at the 


bin determinations were made. 
ing the first six months and 
twelfth month, red blood cell counts 
were also taken. During the second 
year of life the procedure was similar 
but the visits to the elinie were re- 
duced to every three months. 


ANALYSIS OF DATA 


1. Erythrocytes —Because of the 
fairly uniform agreement of observers 
that level of the 
red blood cell is complete earlier than 
that of the 
the hemoglobin values reflect more ac- 
curately the physiologic severity of 
anemia, the red cell values were not 


restoration of the 


hemoglobin and because 


studied so extensively as the hemo- 
globin values. Red blood eell counts 
were taken until the sixth month and 
repeated at 1 year of age. 

A figure above 4 million was 
reached at some point in the fifth, 
sixth, or seventh month of life in all 
groups. A difference of 0.76 million 
red blood cells was found in the fifth 
the treated un- 
treated infants (ten cases) with birth 
weight from 2,000 to 2,250 grams. 


month between and 


2. Hemoglobin.—In only one group, 


the treated group of birth weight from 


*This material will be the subject of a 


future communication. 
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1,000 to 1,500 grams, was the course 
described in most reports duplicated ; 
of the blood to 


seventh month. 


restoration 

normal the 
This group reached 74 per cent (11.5 
in the seventh month, which is 


namely, 
levels in 
Gm. 
the 


this age. 


normal level for term infants at 
Onee this level was reached, 
it was maintained and rose steadily 
throughout the observation period. 

One treated the 1,500 
2,000 gram birth weight group showed 
the and 
ease in the 2,000 to 2,250 gram group 


case in to 


same course, one untreated 





OF PREMATURE INFANT 29 
By the seventh month these infants 
had reached the hemoglobin levels of 
normal term infants and maintained 
a steady rise thereafter. The un- 
treated group of this birth weight 
averaged 42 per cent (6.55 Gm.) 
hemoglobin in the fifth month, com- 


pared to 70 per eent (10.9 Gm.) in 
the treated group, and this level con- 
tinued throughout the first eighteen 
months of life. Abt was the first to 
comment on this seemingly paradoxi- 
cal response of the smallest premature 
infant to iron therapy. 
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rose to high levels until the tenth The treated 1,500 to 2,000 gram 
month but then fell to 63 per eent birth weight group showed higher 
(9.8 Gm.) at 1 year. hemoglobin levels from the sixth 
The hemoglobin levels of the treated through the eighteenth month com- 
1,000 to 1,500 gram birth weight pared to the untreated group: 72 per 


group seemed to show a steady but 
slow increment beginning in the tenth 
week, which was rapidly aecentuated 
twelfth This con- 


observations 


during the week, 


the of 


firms 


Josephs. 





cent (11.2 Gm.) in the treated group 
at 1 year compared to 58 per cent 
(9.0 the 
Similar observations were made in the 
2 000 to 


Gm.) in untreated group. 


2,250 gram group. 
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The untreated groups showed unj- 
formly low hemoglobin levels even as 
late as the fifteenth month; the values 
were 49 per cent (7.6 Gm.), 68 per 
cent (10.6 Gm.), and 57 per cent (8.8 
(im.) compared to 73, 77, and 65 per 
cent for the three treated groups, re- 
spectively These are unrecognized 
observations by all except Merritt and 
Davidson’ who did the only study 
that included the twelfth month. 

The 1,000 to 1,500 gram group 
which was treated only for the first 
three months showed higher hemo- 
globin levels than the untreated group 
after the third month, but began to 
drop after the sixth month, although 
it never descended to the level of the 
untreated group. The other two 
weight groups, similarly treated, like- 
wise showed levels higher than the 
control groups after the third month, 
but they also dropped after the sixth 
month. These observations again seem 
to emphasize the different reaction of 
the 1,000 to 1,500 gram birth weight 
group to iron medication. 

3. Reticulocytes—Reticuloeyte 
counts were taken within the first 
three days of life of all infants. In 
the 1,000 to 1,500 gram group, the 
reticulocyte counts averaged 7.71 per 
cent, with a range of 3.1 to 11.6 per 
cent. The 1,500 to 2,000 gram group 
averaged 5.76 per cent, with a range 
of 1.0 to 10.3 per cent; and the 2,000 
to 2,250 gram group, 4+ per cent with 
a range of 1.8 to 8.9 per cent. 

4. Leukocytes—An occasional low 
leukoeyte count was seen during the 
first two weeks of life, but this was 
usually a singular occurrence. There 
was approximately a 50 per cent inci- 
dence of leukopenia in all groups, ac- 
cording to the levels given as normal 
by Diamond?: 9,500 at 3 months, 
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9,200 at 6 months, and 9,000 at 1 year. 


Because white cell determinations 


were discontinued at 6 months and re- 
peated only once at 1 year, we cannot 
be sure of the course of the counts 
during these months: a slightly 
higher incidence of sustained leuko- 
penia over a three-month period (see- 
ond to fifth month) in the 1,000 to 
1500 gram group. The treated in- 
fants of this group showed just as 
high an incidence of leukopenia but 
it was of slightly shorter duration. 
Only ten infants in the entire study 
showed relatively sustained — leuko- 
penia through the fifth and sixth 
months, at which time counts were 
discontinued. 

The two clinically ‘‘ poorest’’ babies 
in the study had sustained leukopenia. 
Their courses are of some interest: 
The first represented the only case in 
which it was found necessary to re- 
hospitalize a baby for blood trans- 
fusions. This was a first-born infant 
(weight 1,658 grams) with an initial 
eount of 5.93 red blood cells, hemo- 
globin 124 per cent (19 Gm.), 3.6 per 
cent reticulocytes, and 7,800 white 
During the third month 
the white cell count was 6,600; during 
the fourth month, 7,300, and the fifth, 
6,050. This infant belonged to the 


blood cells. 


control group and showed a continu- 
ous deeline of hemoglobin, so that at 
the twelfth month there was a hemo- 
globin of 29 per cent (4.5 Gm.) ; red 
blood eells 2.81, and white blood cells 
6,500. There was no sickling of the 
erythrocytes or any other evidence of 
pathologie anemia. Except for poor 
feeding and a poor diet, and infections 
of the upper respiratory tract, the 
clinical course was not remarkable. 
At the end of the year, at a weight 


of 18 pounds 2 ounces (12 ounces less 
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than the average for his group), the 


infant was hospitalized for transfu- 
sion, 


The second infant was ninth in his 
family (weight 1,920 grams) with an 


initial count of 4.71 red blood cells, 
103 per cent (16.1 Gm.) hemoglobin, 
7.8 per cent reticulocytes, and 10,100 
white blood cells. During the first 


week the white blood cells fell to 6.200 


and the second to 7,000. Leukopenia 
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this case the infant treated with iron 
still had leukopenia but adequate red 


blood cell and hemoglobin levels. 

It is difficult to assay the signifi- 
eance of the occurrence of leukopenia 
on the basis of so few cases; but it 
would appear that the presence of sus- 
tained leukopenia should be thor- 
oughly investigated and greater vigil- 
ance exerted regarding complications 
the intercurrent 


and possibility of 
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treated 


fifth month, whieh was the last count 
At that 
time the infant, who was in the treated 
had 4.20 blood 

(10.9 Gm.) hemoglobin, and 
His diet and 
the 


deseribed, as 


taken at the end of the year. 


group, red cells, 70 
per cent 
5,650 white blood cells. 
the 


same as in 


number of infections were 
the 


shown by the weight at 1 year of 17 


infant 


pounds 3 ounces, 1034 ounces less 


than the average for his group. In 


premature infants. 


5. Eosinophils.—In about half the 
(1,000 to 2,000 gram 
weights), an 


smaller infants 
birth 
greater or 


eosinophilia of 
(from 8 to 23 


per cent) occurred at some point be- 


less degree 


tween the second and fifth weeks of 
life. 


sisted usually for two weeks, and, in 


The high eosinophil counts per- 


one instance, for three weeks. 
6. Weight Gain.—The treated 1,000 
to 1,500 birth 


gram weight 


group 
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weighed 3 pounds, 154 ounces more 
than the untreated group at 1 year. 
This is similar to Helen Mackay’s 
observations in normal term infants 
treated with iron. In her study, iron 
was instituted somewhere between the 
third and sixth months, and at the end 
of three months of treatment the 
babies were more than 2 pounds 
heavier than the controls. A weight 
superiority of from 2 to 24% pounds 
was maintained until the end of the 
observation period at between 9 to 12 
months of age. 

The difference between the treated 
and untreated 1,500 to 2,000 gram 
birth groups was 1 pound 12 ounces, 
and the 2,000 to 2,250 gram groups, 5 
pounds 1 ounce at 1 vear of age. It 
is interesting to note here again the 
seemingly paradoxical response of the 
infants in the treated 1,000 to 1,500 
gram group; at 1 year they weighed 
a half pound more than the treated 
infants of the 1,500 to 2,000 gram 
eroup. 

The group treated only for the first 
three months showed an increase in 
weight over the controls until about 


the eighth month. 


DISCUSSION 


Of interest was the extreme varia- 
bility in individual response. The 
scattering of spread of hemoglobin 
was most emphatie in the untreated 
1,500 to 2,250 gram groups. Although 
congenital factors are probably of 
primary importance, other factors are 
contributory—factors such as diet and 
incidence and severity of infections 
occurring in a milieu of vulnerability 
as a result of anemia. The absence 
of marked scattering of hemoglobin in 


the treated cases may also have been 
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influenced by the inclusion of vitamin 
B in the iron preparation. 

The importance of parity, as a fae- 
tor influencing the development, de- 
gree, and severity of the anemia has 
been suggested. This factor was not 
correlated in the present study be- 
cause it was felt that the antenatal 
factors, involving most prominently 
the question of the maternal ‘‘iron 
stores’’—stores dependent in turn up- 
on the intake, utilization, and loss of 
iron by, among other things, multiple 
and frequent pregnancies—were so 
numerous as to in themselves intro- 
duce an endless number of variables. 
In a fairly large series such as this 
the probabilities of chance are sueh 
that these faetors will balance and 
equate each other. 

The relative failure to respond by 
the two heavier birth weight groups 
when given iron is difficult to explain. 
The dose apparently was adequate, be- 
cause the smallest infants responded 
well and weighed the same as the 
treated 2,000 to 2,250 Gm. birth 
weight group after the eighth month. 
Intermittent or sporadic administra- 
tion of iron was inevitable in some 
cases, but the mothers were questioned 
at each visit to the clinie and instruc- 
tions were repeated. Furthermore, 
one cannot suppose that mothers of 
the 1,000 to 1,500 gram groups would 
be consistently more faithful than the 
others. 

In the untreated 2,000 to 2,250 gram 
group, the two extreme cases are suffi- 
ciently interesting to merit comment: 
The infant with the highest level of 
hemoglobin was the responsibility of 
a devoted Polish grandmother who 
literally ‘‘stuffed’’ the child with a 
wide variety of food. The one with 
the lowest hemoglobin was a first-born 
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Negro infant in whom there were ob- 
vious evidences of neglect, such as 
poor hygiene and an almost continu- 
ously ‘‘runny nose,’’ about which the 
mother showed little interest. Simi- 
lar conditions of neglect were noted 
in the lowest case of the untreated 
1,500 to 2,000 gram group, this being 
the one infant who had to be hospital- 
ized for blood transfusions at 1 year. 
The results in most eases, however, 
cannot be fully explained on the basis 
of poor social and economie environ- 
ment, for in no untreated case was 
the hemoglobin level sustained at nor- 
mal throughout the twenty-one-month 
period—not even in the ease of the 
overfed and wrongly fed Polish baby. 
The factors that most influenced the 
course of untreated anemia seem to 
be anemia in the mother, antecedent 
multiple births, diet, and infections. 
Merritt and Davidson’ record aver- 
age figures of the ten plus grams or 
65 per cent hemoglobin, with a range 
of from 50 to 80 per cent at the tenth 
month in untreated premature infants 
birth 
figures coincide well with theirs in 


of unrecorded weights. Our 
this wide range for the larger infants. 
They give approximately the same 
figures for the twelfth month in a 
(birth 
Since 


group of immature infants 
weight 2,270 to 2,720 grams). 
normal hemoglobin for the term in- 
fant at 1 year is 78 per cent (12.1 
Gim.), this represents a considerable 
degree of anemia. In their treated 
group of premature infants in whom 
iron therapy was started at birth, a 
level of 13 Gm. of hemoglobin or about 
80 per cent was attained at 1 year. 


This coincides with our observations 
in the treated group of 1,000 to 1,500 
gram birth weight; but the 1,500 to 
2,000 gram 


treated group had an 
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average of only 72 per cent hemoglo- 
bin at 1 year. Merritt and Davidson’s 
figures showed a seatter of 2.5 Gm. 
of hemoglobin in the untreated in- 
fants and only 1.5 Gm. hemoglobin 
in the treated infants, results con- 
firmed by the present study. 

No satisfactory explanation is of- 
fered for the paradoxical response of 
the treated 1,000 to 1,500 gram group. 
The only difference in their general 
care was the routine use of oxygen 
from birth until a weight of 1,500 
The period of 
oxygen therapy usually lasted from 


grams was reached. 


four to five weeks, although in one 
ease, eight weeks, depending on the 
size at birth, rapidity of weight gain, 
condition. This ean 
Another 


and general 
hardly be a telling factor. 
possibility is that beeause this group 
has a more serious iron deficiency than 
the others, its absorption of iron is 
greater, a fact that in the adult at 
least is well established. Anemia does 
not develop despite the relatively 
rapid growth of these infants, which 
is further evidence of the extremely 
efficient 
group. The treated infant in this 
weight group doubles his birth weight 
by the tenth week and he triples it 
in the third month. 
of the infant in the group of 2,000 to 
2.250 grams until about the fifth 
month, and in the term infant, not 
until 1 year. Still another possible 
factor is the difference in intestinal 


utilization of iron in this 


This is not true 


hydrogen ion concentration as a result 
of the difference in the amount and 
kind of panereatie secretion. 

In the groups treated only for the 
first three months of life, higher hemo- 
globin levels were maintained than in 
the controls for several months after 


treatment was discontinued. The su- 











perior weight gain to those of the con- 
trols also appears to support the use- 
fulness of iron administration during 
the first three months. 

Although most of our cases were 
Negro infants delivered at the Cook 
County Hospital, about 15 per cent 
were cases transferred to us from sub- 
urban hospitals. There were patients 
of good eeconomie and social status. 
No enlightening difference could be 
demonstrated in the course of these 
two groups. 

It is worthy of note that during 
the first four or five months of life 
there is roughly an inverse ratio be- 
tween the weight gain and the hemo- 
globin rise; that is, infants gaining 
a great deal of weight during this in- 
terval show the lowest hemoglobin 
levels whereas those gaining a small 
amount show the highest levels. This 
remains interesting, although it has 
been repeatedly pointed out in the 
past. It suggests the obvious possi- 
bility that anemia is eaused by rapid 
growth, or more precisely, the rapid 
growth of the blood volume. After 
the fourth and fifth months, this cor- 
relation largely disappears. This is 
probably due to the diminished per- 
centage increment in the later months 
of life. 
solid foods with higher iron content 


It is also at this point that 


are begun in the premature infant’s 
diet. Even in the later months, how- 
ever, it is oceasionally possible, in in- 
dividual eases, to correlate rapid 
weight gain with a drop in hemo- 
globin level. During the last seven 
months of the first year, a baby’s 
feeding habits and the incidence of 
infections of the upper part of the 
respiratory tract probably cause wider 
variation than the single factor of 
growth. It would also appear from 
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the present study that anemia in the 


mother, twinning, and the number of 
siblings have their greatest influence 
on anemia during this period. 


SUMMARY AND CONCLUSIONS 


1. A study was made of 382 pre- 
mature infants, weighing from 1,000 
to 2,268 grams, for the purpose of 
evaluating (a) the natural course of 
blood values, (b) the effect of econtinu- 
ous administration of iron on _ the 
blood, body weight, and general con- 
dition, and (ec) the effect of iron ad- 
ministration during the first three 
months of life only. 

2. Adequate data for definitive 
evaluation are available for seventy- 
nine infants, and these comprise the 
substanee of this report. 

3. Red cell levels do not reflect the 
physiologic severity of anemia in the 
premature infant. 

4. A hemoglobin level that is eon- 
sidered normal is reached by the iron- 
treated premature infant of 1,000 to 
1500 gram birth weight during the 
seventh month. 

5. The untreated premature infant 
of 1,000 to 1,500 gram birth weight 
remains severely anemic during at 
least the first eighteen months. 

6. In the premature group of 1,500 
to 2,250 gram birth weight, a signal 
difference becomes apparent under 
treatment between the third and sixth 
months, and this difference persists 
to at least the eighteenth month. 

7. The administration of iron dur- 
ing the first three months only has an 
unquestionably benign effect on the 
course of anemia in all premature 
groups. 

8. In the premature group of 1,000 
to 1,500 grams, the response to iron 
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therapy is superior quantitatively to 
that of the other groups. 

9. Persistent leukopenia has a poor 
prognostie significance in reference to 
complications. 

10. An unequivocal superiority in 
weight gain was demonstrated by all 
infants receiving iron. 

11. During the first four to five 
months the dilution factor is impor- 
tant in the development of anemia, 
but it is minor thereafter. 

12. Neither the factor of parity nor 
maternal anemia was correlated with 
the anemia or response of the infants 
to treatment, since these factors tend 
to balanee each other in a substantial 
series and would in no way invalidate 
the conclusions relative to the thera- 


peutic response. 
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4 LEUKEMIA IN CHILDREN 


CLARENCE Rice, M.D., Davin F. Bet, Jr., M.D., AND 


Ricuarp J. Waters, M.D. 
WASHINGTON, D. C. 


ye UNDERSTAND the effect of 
therapeutic agents on leukemia 


several facts concerning the natural 


history of this disease must be known. 
SURVIVAL TIME 


The prime question to be answered 
is: ‘*What is the survival time of 
svymptomatically treated acute leu- 
kemia?’’, that is, leukemia treated 
with only blood transfusions, antibi- 
otics, and other nonspecifie general 
medical measures. 

In this study the duration of the 
disease will be calculated from the on- 
set of the first sign or symptom. Ob- 
viously this is not an exact measure 
of the course of the pathological proe- 
ess, however, other methods of meas- 
Dura- 


tion from time of definite diagnosis is 


urement are even less precise. 


not adequate as Many patients were 
ill for considerable periods before ex- 
amination of the blood was aecom- 
plished. Duration from time of treat- 
ment was not exact sinee, in the ab 
sence of any truly efficacious therapy, 
some doctors had not attempted any 
measures until the patient had de- 
generated sufficiently to require hos- 
pital admission. It should also be 
noted that if a period of infection im- 
mediately preceded the diagnosis this 
infection has been considered as the 
first evidence of the leukemia. 
Southam, Craver, Dargeon, and Bur- 
chenal' of Memorial Hospital, New 
York, found that the average duration 


From the Tumor Clinic in The Depart- 


ment of Pathology, The Children's Hospital 





of acute leukemia in eighty-five infants 
and children from 0 to 14 years of age 
was 20.0 weeks for males and 18.6 
weeks for females. The average sur- 
vival time for both sexes was 19.3 
weeks. These eases are a_ hetero- 
genous group comprising patients from 
1926 through 1948 and inelude the 
period from onset of symptoms to 
death. 


ceived blood transfusions, the more 


Practically all of them re- 


recent ones receiving more frequent 
transfusions with the development of 
the indirect method of transfusion and 
availability of the blood bank, plus 
the use of antimicrobial agents. 

Other authors have investigated this 
problem and their data are presented 
in Table 1.2 Their average duration 
of survival in the 252 cases as meas- 
ured from the onset of symptoms 
varied from 14.4 to 22.0 weeks. 

It will be seen from Table I that 
the average duration of life at this 
hospital before the advent of specific 
therapy was 16.0 weeks. This figure 
and that of the Memorial Hospital 
group are the most important in evalu- 
ating present status of therapy, with 
the latter being the most prominent 
because of the large number of cases 


and the uniformity of their series. 


EFFECT OF ANTIBIOTIC AND 
CHEMOTHERAPEUTIC 
AGENTS 
The second consideration which we 
must coneern ourselves with before we 
can evaluate specific treatment is the 
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effect of blood transfusion and anti- 
biotic therapy on the natural course of 
the disease. 

Cali- 


fornia studied these effects on ninety 


Bierman and _ associates? of 


patients with ‘‘lymphogenous leu- 


kemia’’ and found that the average 


duration of survival of eighteen pa- 


tients with untreated lymphogenous 


leukemia was 22.4 weeks. A group of 


seventeen children treated with ir- 


radiation in addition to blood trans- 


fusion and antibiotic therapy survived 
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Southam and co-workers! have also 


demonstrated this by showing a 


gradual rise in survival time for his 


group of patients in each five-year 


period from 1931 to 1948. 


REMISSIONS 


The final important question to 
answer is the frequency of spontaneous 
remissions. Spontaneous remissions in 
acute leukemia have been described in 
from 1 to 10 per cent of leukemie chil- 


dren.’ They are usually of short dura- 


TABLE I, DURATION OF SURVIVAL IN CHILDREN WITH LEUKEMIA2 
DURATION AVERAGE 
NUMBER SPREAD | if 
AUTHOR SOURCE OF DATA DATES OF CASES | (MONTHS) | (MONTHS) | (WEEKS 
Cooke Missouri 1918-1933 50 05-9 3.6 14.4 
Booth and Rem Minnesota 1930-1938 +0) 0.1-7 4.2 16.8 
bolt 
Falkenstein and lowa to 1943 61 0.5-14 $.3 17.2 
Fowler 
Sullivan et al. District of 1938-1947 63 0.5-15 $.0 16.0 
Columbia 
Dale New York 1932-1948 38 0.5-20 5.5 22.0 
TABLE IT. DURATION OF SURVIVAL OF SEVENTY-SIX CHILDREN WITH LYMPHOGENOUS 


LEUKEMIA2 


X-RAY, 


THERAPY 


BLOOD 


AND BLOOD, PENICILLIN 


NO THERAPY ANTIBIOTICS BLOOD THERAPY AND SULFA 
Patients 18 17.0 24.0 17.0 
Average dura 5.6 mo, 5.8 mo. 6.0 mo. 8.9 mo, 
tion of sur- 22.4 wk. 23.2 wk. 24.0 wk. 35.6 wk. 
vival 


23.2 weeks, and twenty-four children 
blood 
penicillin or sulfonamide therapy sur- 
When 


antimicrobial 


receiving transfusion and no 
vived an average of 24.0 weeks. 


blood 


agents 


transfusion and 


were employed, survival in- 


creased to 35.6 weeks. 

This is not strictly comparable to 
our problem as this included all cases 
some of 


of lymphogenous leukemia, 


which were probably subacute or 


chronic. However, the demonstration 
that 


played a significant role is proved here. 


antibioties and transfusion have 





tion and average eight to ten weeks. 
Dr. Louis K. Diamond of Boston noted 
that prior to 1947, 10 per cent of leu- 
kemie patients exhibited evidence of 
partial or complete remission. These 
were noted 
This association with 


usually after a_ severe, 


acute infection. 
infection has been observed repeat- 
Southam, 


Craver, Dargeon, and Burechenal of the 


edly. In the review by 
Memorial Hospital, New York, it was 
found that 8.7 per cent of 150 pa- 
tients experienced some degree of 
temporary remission, but only 4 per 














cent had complete remissions. Con- 


trary to Dr. Diamond’s impression, 
they did not feel that there was any 
eausal relationship between infection 
and remission. 


RESULTS AT THIS HOSPITAL 
There 


treated for 


were twenty-seven patients 
leukemia at Children’s 
Hospital, Washington, D. C., between 
1948 and 1952. 


and twelve females; twenty-four were 


Fifteen were males 
white and three Negro. The ages of 
the patients ranged from 6 months to 
11 years, the average age being 5.16 
years. 

The types of leukemia and _ their 


distribution are as follows: 


Myeloeytie, acute 5 
Lymphoeytie, acute 15 
Undifferentiated, acute 7 


The therapy employed utilized all 
agents which might prolong the life 
and maintain the comfort of the leu- 
kemie patient. All twenty-seven pa- 
tients received blood _ transfusions. 
Electrolyte, caloric, and nitrogen-con- 
taining fluids to maintain hydration 
and correct acid-base equilibrium were 
employed. 

Antibiotics and chemotherapeutic 
agents were used prophylactically in 
treating patients with neutropenia sec- 
ondary to the toxie effects of the anti- 
folie acid substances or secondary to 
this complication of the disease itself 
and also were used for the treatment 
of superimposed infections. Twenty- 
four patients were treated with these 
substances. The spleen of one patient 
was removed because of its large size. 

X-ray was used to decrease the size 
of the spleen in one case and the cervi- 
eal lymph nodes in another. 

Triethylenemelamine was used in 
one ease to decrease the marked leuko- 


cytosis. 
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The citrovorum factor* was used on 
three oceasions to nullify the toxie re- 
actions of the folie acid antagonists. 

Finally, the psychologic attitude of 
the patient, his family and his con- 
tacts is taken into consideration and 
guided with the purpose of keeping 
the patient in as happy a frame of 
mind as possible. The cooperation 
and understanding of the parents are 
essential. 

The prevalent attitude of several 
years ago to verify the diagnosis of leu- 
kemia by bone marrow aspiration and 
to discharge the patient home is now 
obsolete. 

The concept of ‘‘total eare’’ as 
stated by Farber*® is now the accepted 
therapeutic regimen. 

The folie acid 
ployed and their daily dosages are as 


antagonists* em- 


follows: 


Aminopterin 0.25- 1.0 mg. 
A-methopterin 1.25- 5.0 mg. 
Amino-an-fol 10.00-60.0 mg. 
Aminopteropterin 0.5- 1.0 mg. 


In our experiences Amino-an-fol has 
been the most toxie drug while A- 
methopterin has produced fewer un- 
toward effects than the other agents. 

Except for a period when the anti- 
folie acid drugs were first used, prac- 
tically all treatment has been given by 
the oral route. 

There is some controversy whether 
it is more beneficial to maintain con- 
tinuous therapy or to discontinue the 
drug after a remission has been pro- 
dueed. 
have attempted to give continuous 


In the last year and a half we 


treatment, using the smallest possible 
doses to achieve bone marrow and 
peripheral blood improvement without 
producing toxic symptoms. 

*The citrovorum (Leukovorin = synthetic) 
and antifolic acid substances were supplied 


by the Lederle Laboratories Division, Ameri- 
can Cyanamid Company, Pearl River, N. Y. 








ayy. 
= 


Cs 








rar AG 


emt Dery 


Bs ce 


ed 


me Si 


ta 


+ NMR akties EE is oy 








LEIKIN ET AL.: 


Cortisone has been given in dosages 
of 12.5 to 200 mg. daily when patients 
showed signs of relapse or as an in- 
terim treatment after being on anti- 
folie acid therapy for several months 
even though doing well. Oral corti- 
sone is now given instead of the paren- 
teral preparation. 

More recently adrenocorticotropic 
hormone has been used to supplement 
cortisone therapy, one dose being ad- 
ministered every two or three days 
during the time cortisone is being used. 
The purpose of this measure is to en- 
deavor to maintain the functional aec- 
tivity of the adrenal cortex while the 
substitutional therapy is being given. 


RESULTS PRODUCED 

A. Periods of Survival.— 

I. Entire group: The average dura- 
tion of life of the twenty-seven pa- 
tients from the onset of symptoms was 
23.7 weeks. 

II. Antifolie acid drugs alone: Of 
the twenty-seven patients, seventeen of 
the antifoles 
life 


them were treated with 


alone. The average duration of 

for this group was 19.0 weeks. 
III. Antifoles plus 

tropic hormone and cortisone: 


adrenocortico- 
Ten of 
the twenty-seven patients were treated 
with antifoles plus ACTH and corti- 
sone. Their average duration was 36.2 


weeks. 


TABLE III. DURATION OF SURVIVAL GF 
TWENTY-SEVEN TREATED LEUKEMIC 


PATIENTS 
| AVERAGE 
NO. OF | PERIOD OF 
THERAPY PATIENTS SURVIVAL 
All patients 27 23.7 wk. 
Antifoles alone 17 19.0 wk. 
Antifoles, ACTH, 10 36.2 wk. 


cortisone 
Two patients are living and twenty-five 
have died. 
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Comments.—As was mentioned pre- 
viously, all these patients received 
other medical measures that were 
necessary to prolong their life and 
keep them comfortable. 

The figure of 19.0 weeks for the 
group of patients treated with anti- 
folie acid substances alone is not too 
satisfying in light of the fact that 
Southam and associates were able to 
maintain a 19.3 week average survival 
rate for their patients without any 
specifie antileukemie drugs. I have 
no explanation for this; however, there 
are several redeeming considerations. 
First of all, this period is still longer 
than was previously described from 
this hospital before the advent of the 
antifolie acid substances. 

The most heartening observation is 
the final figure of 36.2 weeks which is 
the average period of survival of ten 
patients treated with antifolie acid 
substances, ACTH, and cortisone. 

The average periods of survival of 
patients classified as lymphocytic leu- 
kemia is much more prolonged than 
those with myelocytic or undifferen- 
tiated leukemia as is shown in Table 
IV. 

TABLE IV. DURATION OF SURVIVAL OF 

LEUKEMIC PATIENTS ACCORDING TO 
Type oF ACUTE LEUKEMIA 


se aie ee | AVERAGE 


TYPE OF ACUTE | NUMBER OF | DURATION OF 


LEUKEMIA | PATIENTS SURVIVAL 
Lymphocytic 15 30.0 wi. 
Undifferentiated 7 15.6 wk. 
Mvelocytie 5 17.4 wk. 


The remissions are 


subdivided as follows: 


Type I: 


B. Remissions. 


Clinieal improvement 


only—no hematological or bone mar- 
row changes. 
Type II: Clinical improvement plus 


moderate improvement in 


slight to 











peripheral blood without bone marrow 
change. 
Type III: 


slight to 


Same as Type II with 


moderate bone marrow im- 
provement. 


Type IV: 


tological, and bone marrow remission. 


Complete clinieal, hema- 


Twenty-six of the twenty-seven pa- 
tients were treated at this hospital for 
Nineteen 


longer than two weeks. 


(73.0 per cent) of the twenty-six pa- 
tients showed some type of improve- 
ment, that is, remission. This com- 


favorably with Farber’s*® ex- 


(one 


pares 


periences. hundred ninety of 


Karber’s patients were treated for two 
weeks or longer. Important degrees 
of elinieal and hematological improve- 
ment were observed in 130 (68.4 per 
cent) of these 190 children. 

TABLE V. TREATMENT OF ACUTI 


RESULTS OF 
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remis- 


1.14 


These were accom- 


There was an average of 


sions per patient. 
plished with the antifoles plus corti- 
sone, and cortisone alone as deseribed 
above. It was difficult at times to de- 
termine which agent was producing the 
remission as sometimes one agent might 
produce the remission while another 
On the other hand, 
be used simultane- 


would maintain it. 
both agents might 
ously to produce the remission with 
The 
months 


the continuation of just one drug. 


longest remission lasted 13.5 
and was of type IV. 
One of the 


to be culled from this survey is the 


most encouraging facts 


eradual increase in the average dura- 
tion of survival of patients since the 


addition of antifolie acid substances, 


ACTH, and cortisone to the thera- 


LEUKEMIA Witit Fouic Actp ANTAGONISTS IN 


$25 CHILDREN AND 52 ADULTS TREATED FOURTEEN DAYS OR Mort 


roTAL % OF IMPROVEMENT 
CASES CHILDREN ADULTS CHILDREN ADULTS 
gurchenal (N.Y. C. 97 76 21 D6.5 14.3 
Farber tJoston 190 190 68 - 
Heinle (Cleveland 3 13 63 
Pierce (Chicago 27 27 85.2 
Juilligan (Ann Arbor 34 80) 
Stickney Rochester, Minn. DD 94 31 54 13 
Wolman (Philadelphia 31 31 90 
Total 477 $25 68.5 13.5 
The results of treatment of acute peutic armamentarium of leukemia. 


leukemia with folie aeid antagonists 


comprising 425 children treated four- 


teen days or more in other medical 


centers showed an average per cent 
of improvement of 68.5 per cent as is 
shown in Table V. 

In the entire twenty-seven patients 
that 
total of 


The remissicns are tabulated as 


were treated here there was a 


thirty-one temporary remis- 
sions. 


follows: 


Type I ] 
Type Il 8 
Type III 16 


Type I\ 6 


1 shows that since May, 1948, 


there has been a consistent progressive 


ce 
Fig. 


increase for each six months in the 


average survival period of leukemic 


patients. The comparison of any two 


consecutive figures is not outstanding; 


nevertheless, it becomes significant 
when we compare the earliest group 
with the final group. 

The addition of cortisone and 


ACTH to our regimen helps weigh the 
last figure considerably as these drugs 
were used more frequently with the 


progression of time. However, we be- 
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lieve that experience with these pa- 
tients plus the inereased use of the 
antibiotic and chemotherapeutic agents 
has helped equally well. 


CLINICAL IMPRESSIONS 
the ad- 


antago- 


The improvement following 
ministration of the folie acid 
nists may either be rapid or gradual, 
occurring over a period of weeks to 
months. At times there may be a re- 
versal from a terminal state toward 


normaley within several days before 
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cyte, and platelet counts and a re- 
version of the bone marrow toward 


normal. Blood transfusions and anti- 
bioties are sometimes needed in ad- 
dition to the folic-acid antagonists be- 


fore significant beneficial changes oc- 


cur. Frequently, however, improve- 
ment may occur without the use of 
blood transfusions or antimicrobial 


agents. 
ACTH and cortisone showed similar 
effects clinically and hematologiecally ; 
































there is any change in the peripheral however, their action is much more 
blood. rapid. 
1938-1947 
(Before use of 
anti-foles, cort., 16 weeks 63 patients 
and ACTH) 
May, 1948 
to 19 weeks 4 patients 
Dec., 1948 
Jane, 1949 
to 2002 weeks 7 patients 
June, 1949 
July, 1949 
to 25.3 weeks 8 patients 
Dece, 1949 
Jan., 1950 
to 37 weeks 6 patients 
June, 1950 
Weeks 5 10 16 20 25 30 35 40 
Fig. 1. Average duration of survival of leukemic patients at the Children’s Hospital, Wasli- 


ington, 


However, in many cases improve- 
ment occurred gradually over a period 
of two to three weeks after treatment 
was begun. Clinically there is an in- 
crease in the patient’s strength, ac- 
There 


lvmphadenopathy, 


tivity, and sense of well-being. 


is a reduction in 


hepatosplenomegaly, decrease in or 


cessation in hemorrhagie tendencies, 
and a disappearance in joint and bone 
pain. If fever is present the patient 
becomes afebrile. 

Hematologically there is gradual im- 


provement in the leukocyte, erythro- 


D. C. 


Reticulocytosis, often of striking de- 
the 
changes which occurred with cortisone. 

Another that 
tained was 


gree, was one of most valuable 


impression we ob- 
that it 


tended to decrease the bleeding tend- 


about cortisone 
encies seen in leukemia although the 
platelet count may not have changed 
appreciably. 
Toxic Effects. 
icity from the antifolic acid substances 


Some form of tox- 
was manifested in nineteen of the pa- 
tients Sixteen of 


tients had oral uleers, three of which 


treated. these pa- 











had accompanying stomatitis and gin- 


givitis. Another patient had only gin- 
gival hyperplasia. 

Vomiting and/or diarrhea was noted 
in three patients and was severe 
enough to require hospitalization and 
the administration of parenteral fluid. 

Alopecia occurred in two patients 
and two others were noted to have ex- 
anthemas, one with the use of Amino- 
an-fol and the other with Aminopterin. 

Leukopenia was prominent in five 
patients usually accompanying other 
toxic changes and was at times diffi- 
cult to differentiate from the leuko- 
penia which is part of the disease. 

The toxie changes oceurred at any 
time during therapy and varied in 
severity depending to some extent on 
the dosage employed. 

The treatment of the toxie effects 
consisted of decreasing the daily dos- 
age or discontinuing the drug entirely 
plus the administration of B-complex, 
folie acid, or Leukovorin. 

An average of eleven days was neces- 
sary before complete reversal of tox- 
icity was present. 

The toxie effects of ACTH and 
cortisone under close observation are 
not of too great significance since they 
are part of the physiological activity 
of these materials. Fluid and sodium 
retention, hypertension, convulsions, 
porcine type of obesity, and acne are 
the undesirable effects of ACTH and 
cortisone which we have observed. 


CONCLUSIONS 


1. Temporary improvement has been 
noted in 73 per eent of the twenty-six 


46 THE JOURNAL OF PEDIATRICS 


leukemic patients treated for two 
weeks or longer with blood transfu- 
sions, antibiotics, antifolie acid sub- 
stances, ACTH, cortisone, and sup- 
portive measures. 

2. The average period of survival of 
twenty-seven patients from the onset 
of symptoms is 23.7 weeks; seventeen 
patients receiving antifoles alone hav- 
ing an average duration of 19.08 weeks 
while those receiving antifoles plus 
ACTH and cortisone lived an average 
of 36.2 weeks after the onset of symp- 
toms. 

3. Clinical improvement was noted 
in the patients by a decrease in bone 
pain, decrease in fever, reduction of 
lymphadenopathy and _ hepatospleno- 
megaly, and reduction of the hemor- 
rhagie tendency. 

4. Hematologically there was im- 
provement in the leukocyte, erythro- 
eyte, and platelet counts and a re- 
version of the bone marrow toward 
normal. 


REFERENCES 


1. Southam, C. M., Craver, C. F., Dargeon, 
H. W., and Burchenal, J. H.: A Study 
of the Natural History of Acute Leu 
kemia With Special Reference to the 
Duration of the Disease and the Occur- 
rence of Remissions, Cancer 4: 39, 1951. 

2. Bierman, H. R., Cohen, P., MeClelland, 
J. N., and Shimkin, M. B.: The Effect 
of Transfusions and Antibiotics Upon 
the Duration of Life With Lymphogenous 
Leukemia, J. Peprat. 37: 455, 1950. 

3. Farber, S.: The Effect of Therapy on 
the Life History and Biologic Behavior 
of Leukemia, Proc. Institute of Medi- 
cine of Chicago 18: 1951. 

4. Sullivan, R. B., Rice, E. C., and Cassidy, 
J. E.: Leukemia, A Review of 65 Cases, 
Clin. Proce. Child. Hosp., Washington, 
D. C. 4: 195, 1948. 








ery 





a ee Le ene 








WETZEL GRID ANALYSIS OF RHEUMATIC CHILDREN 





LAWRENCE KAHN, M.D., GeorGe Brown, A.B., AND Davin GoLprinG, M.D. 
Str. Louis, Mo. 


ETZEL" ? has demonstrated that 

acute rheumatic fever is associ- 
ated with growth failure, and Higgons 
and associates* described the useful- 
ness of the Grid in the clinical follow- 
up of rheumatic children. This study 
is a preliminary report on the effects 
of acute rheumatic fever on the growth 
and development of children as demon- 
strated by the Wetzel Grid. 

Although the Grid is intended to be 
used inainly as a continuous record of 
growth and development, we felt it 
might be of interest to study the dis- 
tribution of a group of children with 
acute rheumatie fever if their Grid 
status were plotted at the time of 
clinical discovery of the disease. 

One hundred fifty-seven cases of 
rheumatic fever were selected from 
the records of the St. Louis Children’s 
Hospital, who met the requirements 
for diagnosis as advanced by Jones.‘ 
These cases represent those rheumatic 
children admitted to St. Louis Chil- 
dren’s Hospital within the years 1940 
through 1950, who also fulfilled the 
following eriteria: (a) The diagnosis 
of rheumatic fever had not previously 
been made—or in the event the diag- 
nosis had been made, no accepted form 
of therapy had been provided.  (b) 
All patients were between the ages of 
5 and 14 years. (ec) There had been 
subjective complaints for at least two 


From the Department of Pediatrics, Wash- 
ington University School of Medicine, and the 
St. Louis Children’s Hospital. 

This study was carried out as part of the 
State of Missouri Rheumatic Fever Program. 





weeks before the advice of a physi- 
cian was sought. (d) There were no 
complicating illnesses unrelated to 
rheumatie fever which might have in- 
fluenced the initial Grid status. 

Data from all cases were plotted to 
show both physique and relative rate 
of development. Wetzel classifies the 
physical status of those individuals 
who fall in channels A,, M, and B, 
as average, those in channels A, and 
A, as stocky, and those in channel A, 
and above as obese. Any child who 
falls in channel B. or below might be 
considered to range from borderline 
to poor with regard to physical status. 
In relation to auxodromal position, 
the 67 percentile is considered as 
standard development and anything 
above the 67 percentile as advanced 
development. Any child whose auxo- 
dromal position was below the 67 per- 
centile was considered as possibly de- 
layed in the schedule of development. 
By using the above criteria, we have 
divided our series (157 cases of rheu- 
matie fever) into the following four 
groups: 

Group A: All children who were 
found by Grid position to be in chan- 
nel B, or above and who were also at 
the 67 percentile or above on the auxo- 
drome seale. 

Group B: This group ineluded all 
children of our series who were found 
to be at the 67 percentile auxodrome 
or above, but whose channel position 
was B. or below. 











Group C: Those children who were 
found to be in channel B, or above 
that but 


was below the 67 percentile. 


whose auxodrome position 


Group D: This group ineluded those 
children who were in channel B, or 
below and who were also found to be 
below the 67 percentile auxodrome. 

As can be seen in Fig. 1, forty-two 
cases or 26.7 per cent fell in Group A; 


twenty-seven cases or 17.2 per cent fell 





48 THE JOURNAL 


OF PEDIATRICS 


demonstrated when a given individual 
does not maintain a steady channelwise 
path or consistent auxodromal prog- 
ress, 

or control, the distribution of our 
157 rheumatie children divided into 
the above groups was compared to a 
similar grouping of 3,366 nonrheu- 
matie grade school children of Jeffer- 
son County, Mo. As ean be seen in 


Mig, 2, 59.5 per cent or 1,995 of these 
















































children at the onset of disease 


in Group B; twenty-four cases or 15.3 


per cent fell in Group C. Sixty-four 
cases or 40.7 per cent were in Group D. 
It must be emphasized that single re- 
cordings cannot be considered as defi- 
nite evidence of growth failure in the 
children who fell into Group B, C, or 
A do not 
Kvidenee of 


I) nor that those of Group 
represent growth failure. 
erowth failure on the Wetzel Grid is 


Wo | 
20} ] Vy —_ A 
ay ER Pa 2 6 


Distribution of Wetzel Grid position by groups 


396 chil- 
dren or 11.7 per cent were in Group 
3, and 494 children or 14.6 per cent 
Group D ineluded 


children were in Group A; 


were in Group C. 
481 cases or 14.3 per cent. A great 
difference in the two series of chil- 
dren can be seen in the sizes of Groups 
A and Dd. 


population, Group 


In the sample childhood 
A is the predomi- 


nant group, whereas in the series of 














Bae, eee tS ener ae 


ow oom 








KAHN ET AL.: 


rheumatie children, Group D is pre- 
dominant.* 

As has been stated earlier, in order 
to demonstrate without doubt the pres- 
ence or absence of growth failure 
within any given period of time by the 
Wetzel Grid, more than one _ point 
must be plotted. Grid positions for 
the patients of this series before they 
developed rheumatic fever were un- 
available. It was possible, however, to 
plot the Grid positions of the majority 


Per Cent 
100 


60 F 59.3% 


A 
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and in our out-patient department 
with many Grid positions available for 
analysis. All rheumatic children in the 
rheumatie fever clinie are plotted in- 
dividually at each visit. Periods of ob- 
servation following the initial visit 
to the St. Louis Children’s Hospital 
varied from a minimum of two weeks 
in one patient and three weeks in an- 
other to a maximum of six years in 
several patients. The average length 
of follow-up was two to three years. 














“| 11.7% 1 ut 
No. of Cases 1995 396 sk ue 


Fig. 2.—3,366 grade school children of Jefferson County, Mo. Distribution of Wetzel Grid 


position 


of these patients following treatment. 
Some of the patients had repeated 
measurements taken during prolonged 
periods of hospitalization, and others 
have been followed both in the hospital 


*By statistical analysis using the chi square 
test, it was found there was no significant 
difference in the distribution by the above- 
mentioned groups of the series of rheumatic 
children between those who demonstrated 
heart involvement and those who did not. 
There was also no significant difference in the 
distribution of those children with and with- 
out chorea, nor was there any significant dif- 
ference in the distribution by sex. 


by 


groups, 


Should growth failure prove to be 
a relatively constant finding in pa- 
tients who develop rheumatic fever, 
and should the degree of growth fail- 
ure be severe enough to be demon- 
strated by changes in the Grid, it is 
to be expected that with abatement 
of the rheumatie activity the Grid 
position in these patients would show 
definite improvement. With this in 





mind, we have analyzed the available 
follow-up measurements on the Wet- 
zel Grid of all patients in this series. 
It should be pointed out that these 
Grid positions do not represent the 
final result of our therapy but merely 
show the changes which occur in a 
group of children in the period of 
time following diagnosis and institu- 
tion of medical management. Our 


management conforms fairly well to 
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cent fell in Group D. The combined 
Groups Bb, C, and D represented 32.4 
The dif- 

Wetzel 
Grid position of this collection of 130 


per cent of the 130 eases. 
ference in distribution by 


patients as compared to the original 
series of 157 patients can be seen by 
Of the 130 
cases (representing 81.8 per cent of 


comparing Figs. 1 and 3. 


the original series of 157 eases) 121 


children or 93.0 per cent showed some 














a en 
| 67.7% 
a | Yj 16.2% 


by groups. 


that used elsewhere. A few of these 
patients within the last year or so 
have received either ACTH or corti- 
sone. Of the 157 eases, 130 of these 
patients had follow-up measurements 


» 


available. As ean be seen in Fig. 3, 
ighty-eight patients or 67.7 per cent 
fell in Group A; 
or 16.2 per cent fell in Group B; thir- 
teen patients or 10 per cent fell in 


twenty-one patients 


Group C, and eight patients or 6.2 per 


improvement in Grid position as evi- 
denced by improvement in channel 
position or auxodrome position or 
both. Sueh improvement also sug- 
gests that despite the fact that many 
of the rheumatic children appeared to 
be in excellent health and nutrition 
at the time of the first measurement, 
the great majority was capable of 
higher auxodromal position and really 
belonged in channels higher than the 
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ones in which they were found after 
the establishment of their 
Twelve children or 9.2 per cent of the 
130 eases for whom follow-up meas- 


illness. 


urements were available showed im- 


provement in auxodromal position 
only, while 103 children demonstrated 
improvement both in channel and in 
This number 


eent of the 


position. 
79.2 


Five, or 3.8 per cent, showed 


auxodromal 
amounted to per 


group. 
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position only, while two showed de- 
terioration both by channel and auxo- 
has 


One of these children 


been followed for over two years and 


drome. 


has had a steady downhill course with 


heart involvement and _ evi- 
dence of cardiac failure. 
had a steady downhill course which 
ended in death. left our 
clinic care, and the present status of 


this patient is unknown. 


severe 
Two cases 


One has 


eo—e =r! population (9684) 
x——-« admission pilot (130) 
o——e convalescent pict (130) 














children 


these 


no change. Two of 
were seen for periods of two weeks 
and three weeks, respectively, and at 
In two eases 
after 
after 


no other time after that. 
several 
which 

One 


no ehange was noted 


months of observation 
time the patients left our care. 
patient showed no change in Grid po- 
sition while under our eare and sub- 


sequently after leaving our clinic was 


found to have had a downhill course 
and died. 
follow-up group, showed a deteriora- 
Of these, two 
showed an adverse change in channel 


Four, or 3 per cent of the 


tion in Grid position. 








SO 


per cent at or above indicoted ouxodrome 
H 








The distribution of the rheumatie 
children on the Grid during convales- 
cence seems to be somewhat better as 
a group than the distribution of a 
school child population at large (Figs. 
2 and 3). Channel positions as well 
as auxodromal positions were com- 
pared separately for the rheumatic 
children at the time of onset of their 
disease and at the time of convales- 
cent follow-up with the channel and 
auxodromal positions of a larger child- 
hood population than used in Fig. 2. 
The childhood population included the 
school children of Jefferson County, 








Mo., and the eity of St. Louis, Mo. A 
total of 9,684 children was involved. 
The comparison is demonstrated in 
Fig. 4 A and B. 


the percentage of each series of chil- 


Fig. 4 A represents 


dren which falls into each of the nine 
channels. <As can be seen, there is a 
marked shift in channel location from 
the admission position to the eonvales- 
cent position. It also appears that the 
channelwise distribution of the con- 
valescent rheumatie patient tends to 
be more to the left in the ranges of 
the average and stocky channel posi- 
tions than the population at large. 
The same holds true when auxodromal 
(Fig. 4 B). 


This graph represents the percentage 


positions are compared 


of each series of children who have 
attained or surpassed the various 
auxodromal levels. As ean be seen, 
there was a marked ehange in auxo- 
dromal attainment of the series of ehil- 
dren with rheumatie fever following 
medieal management. In general auxo- 
dromal position of the convaleseent 
children was more advaneed than the 
auxodromal attainment of the general 
population. The signifieanee of this is 
being explored. 


DISCUSSION 


As Wetzel maintains, a healthy child 
will follow a consistent channelwise 
course and will maintain a constant 
A ehild with ill- 


ness, either functional or organic, will 


auxodromal position. 


deviate from his channel and auxo- 
dromal course. The same child follow- 
ing his illness will return to the pre- 
viously maintained channel which is 
normal for him as well as return to 
the auxodromal position which he held 
prior to his difficulty. On the basis of 
such principles it seems reasonable to 
assume that the change toward higher 


channel position and more advanced 
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auxodromal status by the 130 children 
with follow-up measurements would in- 
dicate previously existing growth fail- 
ure as demonstrated by the distribution 
shown in Fig. 1. 

Since growth failure is apparently 
almost a constant finding in children 
with aeute rheumatie fever, the Wetzel 
Grid may be a useful instrument in 
screening childhood populations. Such 
a study is now in progress. 


SUMMARY 


1. The distribution of 157 children 
on the Wetzel Grid in their initial epi- 
sode of acute rheumatie fever is pre- 
sented and compared with the distri- 
bution of 3,366 grade school children. 
The comparison of the two series 
points definitely to the presence of 
erowth failure in the series of rheu- 
matie ehildren as compared to the 
childhood population of the same age 
range at large. 

2. Follow-up Grid position determi- 
nations of 130 of the 157 rheumatie 
children show a shift in the Grid posi- 
tions demonstrating marked improve- 
ment in growth and development. 

3. The application of the Wetzel 
Grid as an instrument in following the 
course of the individual child with 
rheumatie fever is suggested. 

We wish to thank Dr. Alexis F. Hart 
mann and Dr. Norman ©. Wetzel for their 
helpful eriticism and advice. 
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THE RELATIONSHIP OF INTRACARDIAC PRESSURES AND 


ELECTROCARDIOGRAPHIC FINDINGS IN CASES OF 
CONGENITAL HEART DISEASE 
Harry W. Orme, M.D.,* ANp Forrest H. Apams, M.D. 
MINNEAPOLIS, MINN. 


URING recent years as cardiac 
surgery has developed so rapidly, 
the elinician and _ particularly the 
pediatrician has been ealled upon to 
determine whether or not an _ indi- 
vidual patient has an operable type of 
congenital heart defect prior to surgi- 
eal exploration. For this reason cli- 
nicians have devised several adjuncts 
to aid in establishing the correct diag- 
nosis of congenital heart defects. The 
unipolar electrocardiogram, as intro- 
dueed by Wilson and collaborators,’ ? 
and the technique of right heart 
catheterization® have been found to be 
extremely valuable aids in the pre- 
operative diagnosis of certain congeni- 
tal heart defects, particularly congeni- 
tal heart lesions in patients in whom 
the diagnosis is not obvious from 
physical and roentgen examination. 
Over 250 infants and children have 
undergone right heart catheterization 
during the past three years at the 
University of Minnesota Hospitals. 
Most of these patients had unipolar 
electrocardiograms taken at the time 
of catheterization. These electrocar- 
diographie findings have been re- 
Polinitte beagemtek Labsantacten ok tis teast 
Hospital, University of Minnesota. 
This work was performed under a coopera- 
tive agreement between the University of 
Minnesota and the National Heart Institute, 


S. Public Health Service, Bethesda, Md. 
*Alpha Phi Heart Research Fellow. 





ported previously. The purpose of 
this study was to see what correlation 
might exist in this same group of 
patients between the  electrocardio- 
graphic findings and the intracardiac 
pressure as measured by the right 
heart catheterization technique. 


METHOD OF STUDY 


Fifty-five infants and children who 
had undergone right heart catheteri- 
zation were selected for study. The 
age of these patients ranged from 3 
months to 15 years. Their congenital 
heart lesions were felt to be as follows: 


-atients with isolated pulmonary 
stenosis 14 
Patients with pulmonary stenosis 
and an interatrial communication 11 
Patients with tetralogy of Fallot 10 
Patients (control group) with pul 
monary and right ventricular hy 
pertension without stenosis 


G1} bo 


Total patients studied 


The intracardiae pressures were 
measured by means of a strain gauge 
manometer and were determined in 
the pulmonary artery, right ventricle, 
and right atrium as reported earlier.® 
Pulmonary hypertension was consid- 
ered to be present when the pressure 
in the pulmonary artery was over 30 
mm. Hg.* ? 
considered present when the pressure 
in the pulmonary artery was normal 
or reduced while the right ventricular 


Pulmonary stenosis was 





pressure was significantly elevated 
above normal. The criteria for the 
differentiation of isolated pulmonary 
stenosis and pulmonary stenosis with 
an interatrial communication was 
stated in a previous communication.* 
The pressure in the right atrium was 
considered elevated when it was over 
5 mm. Hg. 

The three standard leads (TI, II, 
I11), the augmented unipolar limb 
leads (aVp, aVy,, aVy), and the stand- 
ard six unipolar precordial leads (V, 
to V,) of the electrocardiograms were 
studied. Using these tracings the fol- 
lowing observations were made: (1) 
the axis deviation by the use of the 
Kinthoven triangle; (2) the position 
of the heart and rotation about its 
long axis as suggested by Wilson and 
associates? and Goldberger’; (3) the 
duration of the P-R interval; (4) the 
height and abnormalities of the P 
the duration of the QRS 
complex; (6) the height of the R and 


wave: (5) 


S waves: (7) the ventrieular activa- 
tion time as measured from the begin- 
ning of the QRS complex to the peak 
of the R wave (measured to the near- 
est .0O1 second): (8) the duration of 
the Q-T interval; (9) the height and 
abnormalities of the T wave; (10) 
the direction of the S-T 
11) the ratio of the R wave in V, 


segment ; 


to the S wave in V,; (12) the ratio 

of the R wave in V, to the S wave in 
R/S V; All 
R/S V, 

the measurements were made by one 

of us (H. W. O.). 


and a hand lens were used to study 


V.: (13) the ratio of 


Measuring calipers 


the eleetr« wardiograms, 
Electrocardiographi Criteria for 


electrocardio- 


Hypertrophy.—T he 
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graphie eriteria for the diagnosis of 


right ventricular hypertrophy used in 
this study were based on the work 
of Wilson and 
berger,” '° Meyers and co-workers," 
Sokolow, and Lyon," and Veasy and 
Adams.* 


associates," ? Gold- 


Meyers and co-workers" de- 
seribed six classifications of right ven- 
tricular hypertrophy. The most sig- 
nificant of these were: (1) a large R 
wave in V, and a deep S wave in V; 
or V, with reversal of the normal pat- 
tern; a ventricular activation time of 
a small Q 
wave in V,; an inverted T wave in 
V,; a QRS complex in V, of less than 
12 second: the absence of notching 
or double peaking of QRS complex 
in V,. (2) A pattern of a high R 
wave in Vz,, but not in V, or V2. 


.038 to .05 second in Vi; 


(3) A high R wave in aV, and pre- 
sumptive evidence with a deep S wave 
in V,; or V, without a large R wave 
in V, and V,. (4) Right bundle 
branch block, either complete or in- 
complete. 

Sokolow and Lyon" felt that the 
R/S ratios were important, while 
Veasy and Adams* stressed the im- 
R V; 
R V;, 


portance of the — ratio. 


St. 


In this study, right ventricular hy- 
pertrophy was considered to be pres- 
ent when the following criteria were 
met: (1) the ventricular activation 
time was over .03 seeond in V,; (2) 
the R wave in V, was over 7 mm. in 
children over 5 years and 11 mm. 
when under 5 years of age; (3) the 
S wave in V; or V,« was over 7 mm. 
deep; (4) the sum of the R wave in 
y 
10.5 mm. in children over 5 years; 
(5) the ratio of the R wave in V, to 
the S wave in V, exceeded 1 in ehil- 


, and the S wave in V, exceeded 
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dren over 5 years and 4 in children 
under 5 years; (6) the ratio of the 
R wave in V,; to the S wave in V, 
‘as less the 1: (7) the rati R/S _Vs 
was less than |; (/) the ratio R SV, 
was less than 0.4; (8) the R wave in 
aVp exceeded 5 mm. in children below 
5 years and 3 mm. in children over 
The depression of the T 
wave and the S-T segment in Leads 


5 years. 


V, and V. were not considered to be 
significant as these findings have re- 
peatedly been shown to occur nor- 
mally in children.* ** * ' 16 

The eriteria for atrial hypertrophy 
have not been well established, but for 
the purpose of this study a P wave 
which measured greater than 2 mm. 
was considered abnormal. 


RESULTS OF STUDY 


The electroecardiographiec findings 
and the intracardiae pressures may be 
found in Tables I to V. 

The Axis Deviation.—The axis devi- 
ation was determined in_ fourteen 
eases of isolated pulmonary stenosis. 
The electrical axis was greater than 

100 degrees in eight eases, borderline 
(+90 and +95) in three cases, and 
within normal range in three cases. 
In the eleven cases of pulmonary 
stenosis with an interatrial communi- 
cation, the electrical axis was greater 
than +100 degrees in nine; one pa- 
tient had +50 degrees, and the re- 
maining patient had —120 degrees axis 
which probably represented extreme 
right axis. All ten cases of tetralogy 
of Fallot had an axis deviation greater 
than +100 degrees. Seven cases of 
pulmonary hypertension had an axis 
deviation greater than +100 degrees, 
two had deviation of -170 degrees, 
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and eleven were within the range of 
normal. 

Position and Rotation.—In the eases 
of isolated pulmonary stenosis, twelve 
of the hearts were vertical and two 
semivertical in position. All of these 
eases had some degree of clockwise 
rotation. Of the eases of pulmonary 
stenosis with an interatrial eommuni- 
cation, eight of the hearts were verti- 
cal, one semivertical, and two were 
intermediate in position. These cases 
all had clockwise rotation whieh was 
considered to be marked. 

The hearts in nine eases of tetralogy 
of Fallot were vertical; one was inter- 
mediate. All had some degree of 
clockwise rotation. 

In eleven cases of pulmonary hyper- 
tension the hearts were vertical, three 
semivertical, three intermediate, two 
semihorizontal, and one was horizon- 
tal. Sixteen had some degree of clock- 
wise rotation while four eases had 
no rotation. The differences noted 
in the cases of pulmonary hyperten- 
sion were felt to be due to the selee- 
tion of cases. 

Right Ventricular Pressure.—There 
was essentially no difference in the 
average right ventricular systolic 
pressure recorded in the three groups 
of patients with pulmonary stenosis. 
In the group with isolated pulmonary 
stenosis the average pressure was 90 
mm. Hg, in the group with an inter- 
atrial communication the average 
pressure was 92 mm. Hg, while in the 
cases of tetralogy of Fallot the aver- 
age pressure was 90 mm. Hg. The 
average right ventricular pressure ob- 
tained in the cases of pulmonary hy- 
pertension was 80 mm. Hg. When 
all the patients were separated into 
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TABLE V—COonrT’p 


RIGHT 


ATRIAL 
PRES 
NAME DIAGNOSIS SURE POSITION ROTATION PII PV, PV, 
1. E. F. Tetralogy - Vertical Marked 3.5 P 3 P 9 Pp 
S yr. 9 clockwise 
33. K. B. Tetralogy - Vertical Clockwise 6P 3.5 ip 
11% yr. Q Diphasie 
33. M. P. Tetralogy TAD $/-S Vertical Cloekwise 2 2 5 
5 mo, ° 
4. R. C, hisenmenger 2/-8 Vertical — 9 9 1 
> yr. 5 
5. 6 Bo. Truneus 8/-4 Vertical Clockwise 3P 9 1 
10 yr. Q Diphasic 
6. J. E. IVD 0/-6 Intermediate Marked 3 P 1.5 1.5 
o vr. ie) clockwise 
7. 2 we IVD 10/5 Semi- Clockwise > 4 l 1.5 
15 yr. a horizontal 
8. B. N. IVD 1/-5 Vertical - 1.5 1 1.5 
3 yr. 9 
9. R. O. APD 0/-8 Vertical Marked 25 2 2 
t yr. 3 clockwise Diphasie 
10. K. K, IVD l 4 Vertical Clockwise 2 2 2 
3 yr. ie] 
11.8. L. IVD 0/-—S Semivertical Clockwise 1.5 l 15 
ll mo @ 
i2. K. H. IVD 3/-9 Vertical Clockwise > 2 1.5 
2 yr. 2 Diphasie 
3. B. LL. M.S. 5/-7 Vertical : Seed 2 2 
7 yr. 3 
4. L. G. IVD 8/0 Semivertical - 3 P 2.5 1 
lS yr. Q 
15. D. D. P.V. into R.A. 4/3 Intermediate Marked o 1 2 1.5 
S yr 4 clockwise Diphasie 
a. L. C. P.V. into R.A. 5/0 Vertical Marked t 2 3 
5 yr. t Poss, P.S. clockwise 
iz. PP. &. [LAD 10/2 Intermediate Marked 3 5.5 2.5 
5 yr. 7 clockwise Diphasie 
iS. BR. A. PDA 0/-10 Intermediate 3 1.5 1 
10 yr. 
19. S. B. Shunt 2/-14 Vertical Marked 3.5 2 
3% yr. 2 Aorta—P.A. clockwise Diphasie Diphasic 
P.S Pulmonary stenosis. IAD \trial septal defect. 
P.S. LAD Pulmonary stenosis with atrial PDA Patent ductus arteriosus 
communication. P.V. = Pulmonary vein 
IVD Ventricular septal defect. R.A. = tight atrium. 
APD Aortic pulmonic defect. P Peaking of P wave. 
M.S. Mitral stenosis. 
groups below and above 5 years of While the number of patients below 
age, the following results were ob- 5 years of age is small, these results 
tained. suggest that the right ventricular 
AVERAGE SYSTOLIC RIGHT VENTRICULAR pressure increa —_ s with age. A 
PRESSURE graphie representation of age to ven- 
Below Above tricular pressure may be seen in Fig. 
5 years 5 years 1 
(mm. Hg) (mm. Hg) ; f ; 
Isolated pulmonary The Ventricular Activation Time. 
> RK ” 
y encnewens 5] —_ The results of the ventricular activa- 
Pulmonary stenosis ; 
with an interatrial tion time as related to right ventricu- 
communication 88 93 lar pressure may be seen in Fig. 2. 


Tetralogy of Fallot 65 100 : 
Pulmonary hypertension 54 94 Seventy-six per cent of all the pa- 
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Fig. 2.—The relation of right ventricular pressure to ventricular activation time in V3. 
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tients studied with pulmonary steno- 
sis had a prolonged activation time 
in V,. Only 47 per cent of the pa- 
tients with pulmonary 
revealed a prolonged activation time. 


hypertension 


There appeared to be no significant 
difference between the cases of pul- 

with an interatrial 
and the 
tralogy of Fallot (82 


monary stenosis 


communication cases of te- 
per cent and 
89 per cent, respectively); however, 
64 per cent of the patients with iso- 
lated pulmonary stenosis had a pro- 
time. When the 
ventricular pressures were equal, no 
the length of the 
tricular activation time was noted be- 


longed activation 


difference in ven- 
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pulmonary hypertension. The results 
3. It will be seen 
the patients with 
and 85 per cent 
pulmonary hyper- 


may be seen in Fig. 
that 83 per cent of 
pulmonary stenosis 
of the patients with 
tension had an elevated R wave in V,. 
However, when the cases of pulmo- 
nary stenosis were divided according 
to type, only 71 per cent of the cases 
with isolated stenosis as contrasted 
with 82 per with an 
interatrial communication and 90 per 
cent of the tetralogy of Fallot cases 
had an elevated R wave in V,. There 
appeared to be a correlation between 


cent of those 


the right ventricular pressure and the 
height of the R wave in V,. 
































50 T a ie sue sa ees eee en" 4 
45- o ° + 
40F . e+ 
E35 g ¢$ o © * Pulmonary stenosis a 
E © Pul. sten. with atrial comm 
30 4? ° © Tetralogy and 
> - ® P ® Pulmonary hypertension 
eo 4 
- 25 + e : ° | Under 5 yr, 
= — ® ° con | 
$20 “oe "¢ o 
215) 2 0 ©dde6 > ° 4 
oa Norm. under 5 yr. 
1OF- « ® $0 4 
. 5 Norm, over 5 yr. 
5+ . 2 al 
0 1 haiti L l \ 1 it 1 1 | 1 “ 
°o °o o) oO o) °o oO .°) ° oO ° oO ° ° 
xn ¢ o o Oo wn t+ © oo on ¢ © 
= - - - - N N Nw N 


Right ventriculor pressure 


Fig. 3. 


pulmonary 
those pulmonary 
There was, however, no 


with 
with 


the 
and 


tween patients 
stenosis 
hypertension. 
over-all correlation between the acti- 
vation time and the right ventricular 
pressure. 

The Height of the R Wave in V,.— 
There was no difference noted in the 
height of the R wave in V, between 


the cases of pulmonary stenosis and 


The relation of right ventricular pressure to the height of R wave in V 


mm. Hg 


The 
the 
may be 


The Depth of the S Wave V;.- 
the 
depth of the S wave in V, 
Fig. 4. Ninety per cent of 
the cases of pulmonary hypertension 
had an S wave in V. 
mm. deep, while only 71 per cent of 
It was 
interesting, however, that 100 per cent 


results on measurements of 
seen in 
greater than 7 


pulmonary stenosis cases did. 


stenosis 


of the cases of pulmonary 
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with an interatrial communication, 80 
per cent of the eases of tetralogy of 


Fallot, and only 38 per cent of the 


The Sum of the R in V, and the 8 
in V,.—Only two eases in children 
over 5 years of age failed to have the 
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creased Ss 


and the right ventricular pressure. 


wave in V,. There may 


have been a slight over-all relationship 
between the depth of the S wave in V; 
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exceed 10.5 mm. and both of these 
cases were in the isolated type of pul- 
monary stenosis and had ventricular 
pressures between 50 and 60 mm. of 











on 


1€ 





4 
t 
¢ 
: 
* 
i 
» 
4 











ORME AND ADAMS: CONGENITAL HEART DISEASE 65 


mereury. As can be seen in Fig. 5, 
there was little correlation between 
the sum of the R in V, and S in V, 
and the right ventricular pressure. 
The Ratio of R in V, to S in V,. 
Seventy-nine per cent of the patients 
with pulmonary stenosis had an in- 
crease in the R/S ratio in V, while 
only 45 per cent of the patients with 
pulmonary hypertension did. This 
varied considerable from the results 
obtained with the height of the R wave 





correlation existed between the R/S 
ratio and the right ventricular pres- 
sure. 

The Ratio of the R in V,; to the S 
in V;—There was no significant dif- 
ference between the cases of pulmo- 
nary stenosis and pulmonary hyper- 
tension with regard to a decrease in 
R/S ratio in V;, being 59 and 55 per 
cent, respectively. It was significant 
that only 21 per cent of the isolated 
type of pulmonary stenosis had a de- 
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Fig. 6.—The relation of right ventricular pressure to the R/S ratio in V:. 


in whieh no difference was noted, and 
indicates that many of the pulmonary 
hypertension cases had a deep S in 
V,. When the pulmonary stenosis 
cases were separated, 64 per cent of 
the isolated type, 82 per cent of the 
type with an interatrial communica- 
tion, and 100 per cent of tetralogy 
of Fallot revealed an increase in the 
R/S ratio. This is in agreement with 
the results obtained from the height 
of the R wave in V,. If the pulmo- 
nary hypertension cases are excluded, 
it will be seen in Fig. 6 that a slight 





crease in R/S ratio. This was in agree- 
ment with the findings that only 38 
per cent of these cases had an in- 
creased S wave in V;. As seen in 
Fig. 7 there was little correlation be- 
tween the R/S ratio in V; and the 
right ventricular pressure. 

The Ratio of R/S V; to R/S V,. 
Kighty-five per cent of the pulmonary 
stenosis cases and only 35 per cent of 
the pulmonary hypertension cases had 
a _ = Vs patio of less than 0.4. All 

R/S V; 
of the patients with tetralogy of Fal- 
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Fig 


The relation of right ventricular pressure to the height of R wave in aVr. 
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AND 


lot and those with an interatrial com- 
munication had a ratio of less than 
0.4 while only 64 per cent of the iso- 
lated type had a decrease in the ratio. 
No relation noted between this 
ratio and the right ventricular pres- 


was 


sure. 
The Height of the R Wave in aVpx. 
—No difference was noted in the 


height of the R wave in aVxy between 
the cases of pulmonary stenosis and 
pulmonary hypertension. Sixty-five 
per cent of the pulmonary hyperten- 
sion cases and 61 per cent of pulmo- 


nary stenosis cases had an elevated R 
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HEART DISEASE 
‘vases of pulmonary stenosis with an 
interatrial communication. 

Right Atrial Pressures and P-Wave 
Abnormalities —Only forty-nine cases 
were studied and the results are shown 
in Table V. 


pressures 


The average right atrial 


systolie recorded were as 


follows: 

Isolated pulmonary stenosis +5.5 mm. Hg 

Pulmonary stenosis with an 
interatrial communication 

Tetralogy of Fallot 

Pulmonary hypertension 


+6.8 mm. Hg 
-2.2 mm, Hg 
+2.4 mm. Hg 


Elevated right atrial 
found in 40 per cent of isolated pul- 


pressures were 
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Right otriol pressure mm,Hg 


Fig. 9. 


The relation of right atrial pressure and P-wave changes in patients with pulmonary 


stenosis. 


wave in 


aVr. The only 


difference was in the cases of pulmo- 


significant 


nary stenosis with an interatrial com- 
munication in which 100 per cent had 
an elevated R wave in aVzg. This prob- 
ably represented the degree of ven- 
resultant 
It will be seen in 


tricular hypertrophy and 
clockwise rotation.’ 
Fig. 8 that 
tween the ventricular 


the height of the R in aVx, except in 


little relation existed be- 


pressure and 





monary stenosis cases, 50 per cent of 
pulmonary stenosis with an interatrial 
communication, none in the tetralogy 
of Fallot and 37 per cent in 
cases with pulmonary hypertension. 


“ases, 


A P wave over 2 mm. high in Leads 
II, V,, and V, was recorded in 72 per 
cent of those patients with an intera- 
trial communication, 41 per cent with 
tetralogy of Fallot, 33 per cent with 
isolated pulmonary stenosis, and 27 




























per cent with pulmonary hypertension. 
The P 
in twenty-three cases, in V, 
and in V 

Peaking of the P 
in 76 per cent of cases with pulmo- 


wave in Lead II was elevated 
ten cases, 
SIX Cases, 


waves was noted 


nary stenosis and only 18 per cent of 


cases with pulmonary hypertension. 


In Figs. 9 and 10, it will be seen 
there was some elation between right 
atrial pressure and height of P waves 
in cases of pulmonary stenosis with- 
out ventricular septal defect but not 
i Fallot and 


in eases of tetralogy of 


pulmonary hypertension. 
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lated type of pulmonary stenosis and 


sixteen cases of pulmonary stenosis 


with an interatrial communication. 
During the past four years, several re- 
ports have appeared in the literature 
describing these defects with increas- 
ing frequency.* '* 2° 21. 22,23 These de- 
feets are now correctable by surgery** 
and should be diagnosed early in order 
to give the patients the benefit of sur- 
gical correction. 

From post-mortem and catheteriza- 
tion studies on patients with pulmo- 
nary stenosis, it is known that they 
have right ventricular hypertrophy?» 

























hypertension and 
DISCUSSION 


Keith, in 1909,'? found pulmonary 
stenosis in 45 per cent of 272 con- 
genital hearts which he studied, and 
implied that pulmonary stenosis with 
an intact ventricular septum was not 
rare. However, until the advent of 
eardiae catheterizations, most writers 
stressed the rarity of this lesion. In 
her Atlas, Abbott'* noted only twenty- 
five cases in 1,000 congenital hearts. 


She described nine eases of the iso- 
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tetralogy of Fallot. 


and an inereased right ventrieu- 


lar pressure.* 2° 2? ? It seems rea- 
sonable to assume there would be a 
correlation between the degree of hy- 
pertrophy in the muscle wall and the 
ventricular pressure. This has been 
shown to be true in eases of pulmo- 
nary hypertension due to chronic lung 
disease by Johnson and associates.?" 
The degree of right ventricular hy- 
pertrophy found at post mortem in 
eases of pulmonary stenosis is usually 
quite marked. Frequently the clock- 
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wise rotation is so great that the right 
ventricle forms the entire anterior sur- 
face of the heart.2**° It is not un- 
usual for the right ventricular wall to 
he twice as thick as the left. Marquis*® 
deseribed what he termed enormous 
hypertrophy of the right ventricle 
with the ventricular septum eurved to 
the left. There was some indication in 
his study that the hypertrophy in- 
ereased with age. He reported four 
autopsy eases with ages being 5, 13, 
15, and 27 years. The thickness of the 
right ventricle measured 16 , 17, 19, 
and 22 mm., respectively. The 27-year- 
old patient had a diffuse fibrosis pres- 
ent in the right ventricle. However, 
Selzer and associates*' reported two 
autopsy eases of pulmonary stenosis 
with patent foramen ovale in older 
patients with results not as striking. 
In this study, we have shown that the 
right ventricular pressure in eases of 
pulmonary stenosis with intact ven- 
tricular septum ranged from 25 to 260 
mm. Hg, with an average of 91 mm. 
Hg. In the children under 5 years of 
age, the pressures varied from 40 to 
105 mm. Hg, with the average being 
67 mm. He. These findings suggest 
there might be an increase in ventricu- 
lar pressure with age. If this is true 
and the findings of increased hyper- 
trophy with age as suggested by the 
work of Marquis*® are significant, it 
hypertrophy 
and pressure are related and both in- 


could be assumed that 
crease with age. It must be realized, 
however, that the number of cases is 
quite small and the exact degree of 
stenosis in the pulmonary valve is not 
known. 

The degree of right ventricular hy- 
pertrophy in cases of pulmonary ste- 


nosis has been suggested to be due to 
the degree of stenosis and the result- 
ant work load on the right ventricular 


CONGENITAL HEART DISEASE 69 


musele in maintaining eardiae output. 
Maraist and associates*® expressed the 
arbitrary 


right ventricular work in 
units (right ventricular systolie pres- 
sure x pulmonary flow in L/M?*/min- 
ute). They found the normal to be 
75 units, in pulmonary stenosis with 
patent foramen ovale 211 units, in 
pulmonary stenosis with closed fora- 
men ovale 272 units. From these find- 
ings it could be predicted that patients 
with closed foramen ovale would have 
more hypertrophy of the right ven- 
tricle than patients with an interatrial 
communication. The data obtained 
from our study would indicate that 
possibly the opposite is true. Our 
eases of pulmonary stenosis with an 
interatrial communication consistently 
revealed greater changes consistent 
with the accepted criteria for right 
ventricular hypertrophy as found on 
the electrocardiogram than did cases 
of isolated pulmonary stenosis. There 
was no difference noted in the aver- 
age right ventricular pressures in the 
two types of pulmonary stenosis. Ade- 
quate data were not available in all 
cases in this series to determine the 
right ventricular work as suggested by 
Maraist and therefore no definite con- 
This data, 
however, suggests that other factors 
are important in producing 
trophy of the right ventricle in cases 


clusions can be drawn. 
hyper- 


of pulmonary stenosis. 


Johnson and eollaborators?? have 


shown that electrocardiographie evi- 
dence of right ventricular hypertrophy 
is rarely seen in chronie lung disease 
when the pulmonary artery pressure 
is normal. They noted that eight of 
fourteen patients with pulmonary hy- 
pertension had patterns on the elec- 
trocardiogram consistent with right 
ventricular hypertrophy. Only five of 
our patients with pulmonary hyper- 








tension failed to have adequate find- 
ings on the electrocardiogram for diag- 
nosis of right ventricular hypertrophy. 
This was a slightly higher percentage 
than noted by Johnson and c¢o-work- 
ers** and confirms their observations. 
We noted, however, no correlation be- 
tween the degree of hypertension and 
the electroeardiographie findings of 
right ventricular hypertrophy. 

It is not known what the significance 
of an rsR’ pattern in V, associated 
with a QRS of 0.1 second or less 
means. It has been suggested that it 
is due to incomplete bundle branch 
block or a phase in development of 
right ventricular hypertrophy. John- 
son and associates*’ found a high in- 
cidence of this pattern in their pa- 
tients with pulmonary hypertension 
and suggest a relationship of this pat- 
tern to the development of right ven- 
tricular hypertrophy. Nine of our 
patients had the rsR’ pattern in V,,. 
Of these, three had pulmonary hyper- 
tension (M. C., P. S., V. D.), two had 
tetralogy of Fallot (W. K., P. M.), 
three had pulmonary stenosis with an 
interatrial communication (L. E., D. 
C., K. H.), 


pulmonary stenosis (J. R.). Only one 


while one had _ isolated 
patient (J. R.) did not have evidence 
of right ventricular hypertrophy. 
These findings would tend to confirm 
Johnson's?’ observations that this pat- 
tern is associated with right ventrieu- 
lar hypertrophy. 

The most signifieant finding as evi- 
dence of right ventricular hypertrophy 
in this study was the height of the 
R wave in V,. This had previously 
been found to be one of the best 
criteria for right ventricular hyper- 
It was felt that the height of 
the R wave in V, 


trophy. 
was the only finding 
which had any significant correlation 


with the degree of right ventricular 
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hypertension. The R/S ratio in V, 
did appear to show some correlation in 


eases of pulmonary stenosis. The other 


criteria of right ventricular hyper- 
trophy failed to show the expected re- 
lation to the pressure in the right ven- 
tricle. However, there seemed to be a 
better correlation when the ventricular 
pressure was over 100 mm. Hg. 

When the eases of pulmonary hy- 
pertension were studied further, it was 
noted that thirteen of the twenty pa- 
tients had a ventricular activation time 
in V, or V, which was .04 second or 
Six of these also had an R/S 
ratio in V, less than 1. These findings 
indicate some degree of concommitant 


greater. 


left ventricular hypertrophy which 
probably explains the poor correlation 
that was found in the eases of pul- 
monary hypertension. This group con- 
tained several types of defects which 
may have had some left ventricular 
hypertrophy as well as right ventrieu- 
lar hypertrophy of the heart. Our 
selection of patients for the control 
groups was not entirely satisfactory 
for this reason. 

Eight of the patients with isolated 
pulmonary stenosis also had a ven- 
tricular activation time in V, of .04 
second or greater. Four of these (J. 
A., S. K., T. R.. W. W.) had a right 
ventricular pattern in V, and V,. The 
other four (C. F., S. N., J. R., C. R.) 
had a left ventricular pattern indicat- 
ing extreme degree of clockwise rota- 
tion. Three of these four (C. F., J. R., 
C. R.) had no evidence of right ven- 
tricular hypertrophy on the electro- 
eardiogram. 

The position of the heart as deter- 
mined by the unipolar electrocardio- 
gram is not entirely satisfactory be- 
cause the electrical position does not 
always correspond to the anatomic 
position. It is felt that the variation 





Cache ea 


ih cdma 


tapes 


a 


- -_ 
mt NO a, 








‘ 


| 
| 
| 











CERES S 


men 








a pina ial 
tee ay 8 





ORME AND ADAMS: 


in the position may alter the R/S 
ratios and thus change the relation- 
ship with the ventricular pressure. 
The oceurrence of tall, peaked P 
waves in Leads II, V,, V. has often 
been regarded as additional evidence 
for ventricular hypertrophy. It is 
felt by most writers that these find- 
ings may be taken as evidence of 
auricular disease but not as ventricular 
hypertrophy. They are also known to 
occur in normal vertieal hearts with 
forward displacement of the apex. 
Alexander, and 192875 


found in nineteen patients with pul- 


associates in 


monary stenosis that 79 per cent had 
a P wave in Lead II greater than 3 
Since then it 
finding in 
pulmonary stenosis. 


mm. has been an in- 
most 
Maraist and ¢o- 


found right atrial pressures 


constant reports on 
workers? 
in pulmonary stenosis which were 
markedly elevated, being 23 and 15 
mm. Hg, respectively, in cases of iso- 
lated pulmonary stenosis and pulmo- 
nary stenosis with an interatrial com- 
munication. The pressures in our 
cases were elevated but not as marked, 
Hg in patients with 
isolated pulmonary stenosis and 6.8 
inter- 


being 5.5 mm. 
mm. Hg in patients with an 
atrial communication. 

No over-all relation was found be- 
tween the height of the P waves and 
pressure. It was 


the right atrial 


noted, however, that generally the 
height of the P waves increased with 
atrial 


cases of pulmonary stenosis with an 


increasing right pressure in 


intact ventricular septum. . According 
to the literature, post-mortem studies 
on these cases usually show a hyper- 
trophied right atrium which lies more 
anterior due to the clockwise rotation 
of the heart. These findings and the 
obtained that the 


suggest 


data we 
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high-peaked P waves frequently seen 
in cases of pulmonary stenosis are due 
to a combination of clockwise rotation 
and hypertrophy of the right atrium. 


SUMMARY 


1. A study of fifty-five cases of con- 
genital heart disease with right ven- 
tricular hypertension has been 
sented with electrocardiographie find- 
These cases ineluded fourteen 


pre- 


ings. 
of isolated pulmonary stenosis, eleven 
of pulmonary stenosis with an inter- 
atrial communication, ten of tetralogy 
of Fallot, and twenty of pulmonary 
hypertension secondary to various 
congenital heart defects. 

2. The 
graphie criteria for right ventricular 


accepted electrocardio- 
hypertrophy were correlated with the 
pressure in the right ventricle. (a) 
The height of the R wave in V, ap- 
increase with ventricular 
pressure. (b) Other criteria of right 
ventricular hypertrophy showed little 


peared to 


relation to the pressure in the right 
ventricle. (c) The cases of pulmo- 
nary hypertension and isolated pul- 
monary stenosis showed the least cor- 
relation. The possible causes of this 
poor correlation were discussed. 

3. A rsR’ pattern with a QRS of 
less than 0.1 second was noted in nine 
Only one failed to 

right ventricular 
was suggested that 


of our patients. 
have evidence of 
hypertrophy. It 

this pattern might be related to right 
ventricular hypertrophy. 

4. Peaking of P waves in one or 
more of Leads II, V,, and V, was 
found in 76 per cent of the patients 
with pulmonary stenosis and 18 per 
cent of the patients with pulmonary 
hypertension. 

5. No relationship between the 
height of P waves in Leads II, V,, V. 
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right atrial pressures was found 


except in the cases of pulmonary ste- 


nosis with intact ventricular septum. 
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OSTEOMYELITIS DUE TO SALMONELLA INFECTION 


L. Graccat, M.D., anp H. Ipriss, M.D. 
BeEriRuT, LEBANON 


INCIDENCE 


STEOMYELITIS as a complica- 

tion of salmonella infections is a 
rare occurrence. Even in_ typhoid 
fever, which among the salmonella in- 
feetions accounts for the highest fre- 
quency of metastatic bone involvement, 
osteomyelitis has been reckoned to be 
as low as 0.85 per cent. Next in 
order of frequency is paratyphoid B 
Salmonella paratyphi B or Salmo- 
nella schottmiillert) in which bone in- 
volvement oceurs in about 0.2 per cent 
ven rarer, at least 
judging from the number of eases 


of all the cases. 


reported in the literature, is osteo- 
myelitis occurring as a complication of 
infeetion from all of the other species 
of salmonella. So far only twenty- 
seven eases of osteomyelitis due to 
salmonella other than S. typhi or S. 
paratyphi B have been reported in the 
world literature. Most of such cases 
(seventeen) were due to S. suipestifer, 
four to S. typhimurium, four to S. 
enteritidis, one to S. panama, and one 
to S. oranienburg. 

Although Eberthella typhosa is now 
classified among the salmonellae, when 
speaking of salmonella in the follow- 
ing pages we mean all of the above- 
mentioned salmonellae known to be 
etiological agents of osteomyelitis and 
not S. typhosa. This distinction may 
be made because the clinical features 
and the radiological aspects of typhoid 
osteomyelitis are widely known, and 


From the Departments of Roentgenology 
and Pediatrics, School of Medicine, American 
University of Veirut. 


because osteomyelitis due to other 
salmonellae has peculiar traits mainly 
related to the fact that it is practically 
met with only in the young age groups, 
and chiefly in infants. 


DISTRIBUTION 


The long bones, especially the femur 
and humerus, and the chondrosternal 
junction are the most frequent skeletal 
localizations of salmonella osteomye- 
litis. Next in order is the spine, in 
which usually more than one vertebral 
body is affected. Isolated cases of 
osteomyelitis of the sternum, of the 
sternoclavicular junction, and of the 
ribs have been reported. More fre- 
quently than in ordinary pyogenic 
osteomyelitis, due to streptocoecus or 
staphylococcus, multiple localizations 
occur; in about 15 per cent of the 
reported cases several bones were af- 
fected at the same time. 

As to the site of localization in the 
bone of salmonella osteomyelitis, there 
is not a definite tendency to involve 
the metaphysis as is the case in pyo- 
genie osteomyelitis occurring in ado- 
leseence or childhood. If any statis- 
tical significance from the small num- 
ber of eases reported in the literature 
can be drawn, it would appear that the 
diaphysis is more frequently primarily 
involved than the metaphysis. The 
epiphysis is also frequently primarily 
involved and this localization almost 
routinely brings pyarthrosis as a con- 
sequence. 

The distribution and localization of 
salmonella osteomyelitis does not, how- 
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ever, represent a distinctive feature in 
respect to any other type of osteomye- 
litis in infancy, except possibly for 
the comparatively high frequency of 
involvement and _ the 
localization at the 


both of 


multiple bone 


frequent chondro- 


sternal junction, which are 
characteristic of osteomyelitis due to 


typhoid infection. 


CLINICAL AND RADIOLOGICAL FEATURES 


Osteomyelitis in infaney, regardless 


of the etiological agent, is, as a rule, 
disease than is seen in older 
Although 


there is commonly a rapid and exten- 


a milder 
children or adolescents. 
sive bone destruction, the repair is in 
most of the cases comparatively quick 
and complete within a few months. 
This was the rule even in the preanti- 
biotie era. The general characteristics 
of osteomyelitis in infaney find an ex- 
planation in the peculiar anatomy of 
the bony this 


structures at age as 


pointed out by Green and Shannon.’ 
In infaney the vaseular spaces in the 
bones are wider than in older children 
the is thin. A 
focus of infection has therefore a tend- 


and cortex metastatic 
ency to spread further in the neighbor- 
ing bone tissue and toward the external 
surface as well. As-the periosteum at 
the 


eolleetion is 


age is loosely attached to 


this 
‘ortex, a subperiosteal 
likely to oeceur and this aids in decom- 
This 


accounts for the infrequeney of bone 


pression of the bony infection. 


sequestration and chronie bone abscess 
the 
found a 
way out either by spontaneous rupture, 


in infantile osteomyelit is. (nee 


subperiosteal collection has 
or better, by incision and drainage, the 
hone lesion has a definite tendency to 
heal; the neerotie bone is rapidly re- 


absorbed and active new bone forma- 
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tion replaces the destroyed tissue very 


soon. 

As compared with common pyogenic 
osteomyelitis (due mostly to the strep- 
tocoeccus or staphylococcus) osteomye- 
litis due to salmonella infections is 
usually not so destructive and the bony 
lesions are likely to repair completely 
This may be due 
to the facet that osteomyelitis usually 


in a shorter time. 


arises as a late complication of sal- 
monella infection at a time when the 
body has already developed a certain 
In the majority 
of the reported cases osteomyelitis oe- 


amount of immunity. 


curred several weeks or some months 
after the acute gastrointestinal mani- 
festations of salmonella infection. From 
a study of the cases reported in the 
literature it would appear that as a 
the 
the acute intestinal infection and the 


rule longer the interval between 
onset of the osteomyelitis, the milder 
the osteomyelitis itself. 

No the 


duration, severity, clinical and radio- 


appreciable difference in 
logical picture can be noticed in respect 
to the different species of salmonella 
as etiological agents. 

Jecause the osteomyelitis is a late, 
and sometimes very late, complication 
its nature is 


of salmonella infection, 


unsuspected in most of the cases. Only 


serological tests. and above all the 
bacteriological examinations of the pus 
from the periosteal collection will 


establish the diagnosis. 


CASE REPORT 

A. N. L., a 6-vear-old Arab girl, was 
admitted to the American University 
Hospital for the first time in March, 
1946, at the age of 18 months for an 
acute intestinal intoxication which had 
developed suddenly two days previ- 
ously, with diarrhea, vomiting, and 
a high temperature. Stool culture 
showed absence of typhoid and dysen- 
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tery group of organisms, but strepto- 
coeci grew in abundance. Blood ecul- 
ture and Widal reaction were nega- 
tive. In a week’s time the symptoms 
subsided after rehydration, electrolyte 
replacement, sulfapyridine, and vita- 
min C treatment. Her intoxication 
was peculiar in the sudden severe 
anemia which developed. Blood ex- 
amination revealed hemoglobin 5.5 Gm. 
per cent, hematocrit 26 per cent, red 
blood cells 1,730,000, white blood cells 
36,600, neutrophils 64 per cent, lym- 
phocytes 26 per cent, monocytes 10 per 
cent. Normoblasts were also found. 
Bilirubin was not found in the urine. 
This anemia which was probably hemo- 
lvtie in nature cleared rapidly without 
the necessity of transfusion. 

Two years later (March, 1948) the 
patient was again admitted to the 
hospital for migratory pains in the 
right ankle with swelling of the dor- 
sum of the foot and the right shoulder. 
Later pain and swelling localized in 
the left leg. This was accompanied 
by a high temperature. The upper 
half of the leg was edematous and 
very tender. The laboratory findings 
were as follows: hemoglobin 75 per 
cent. red blood cells 3,800,000, white 
blood cells 17,500, neutrophils 46 per 
cent, lymphocytes 36 per cent, mono- 
cytes 18 per cent; blood Wassermann 
test was negative; intradermie tuber- 
culin tests 4/100 and 1/1,000 were 
negative. Blood sedimentation rate 
(Cutler’s) was 16.5 mm. at the end 
of the first hour. 

X-ray showed no abnormality in the 
bones, as is usual in the first few days 
of osteomyelitis. Under penicillin and 
sulfadiazine treatment the temperature 
dropped to normal, and the swelling 
and redness gradually disappeared. 
The patient continued the treatment at 
home for fourteen days. On the four- 
teenth day, the temperature rose again 
and she complained again of pain in 
her right hip. She was then put on 
salievlates, because rheumatic disease 
was suspected, and gradually im- 
proved. 

The next admission was in July, 
1949. This time the patient complained 


of backache for the previous few days 
accompanied by fever (38° to 39° C.). 
The back was stiff and there was ten- 
derness in the lower dorsal and upper 
lumbar spine, with some redness of 
the skin. Laboratory findings were: 
red blood cells 2,000,000, white blood 
cells 10,900, neutrophils 53 per cent, 
lymphocytes 35 per cent, monocytes 
12 per cent. Blood culture was nega- 
tive. Blood agglutination tests (Widal, 
Weil-Felix, and for brucella) were 
negative. Sedimentation rate was 10 
mm. at the first hour. Tuberculin test 
was negative. X-ray examination of 
the spine and lungs was negative. 
After a few days the symptoms sub- 
sided. 

About two months later (September, 
1949), the patient was rushed to the 
hospital for emergency transfusion, be- 
eause of a sudden severe anemia that 
had developed overnight. Since her 
last discharge from the hospital she 
had been running a low-grade fever 
and had become pale. About two weeks 
prior to her admission she complained 
of pain in her right leg which became 
red and swollen. She was put on 
streptomycin by another doctor who 
must have suspected erythema nodosum 
of tuberculous origin. The leg did not 
improve on streptomycin, and as a 
matter of fact the redness spread, and 
the induration became fluctuant. On 
the tenth day of streptomycin therapy 
the girl overnight became _ ghostlv 
white. Her complete blood count was: 
hemoglobin 5 Gm. per cent, red blood 
cells 1,200,000, white blood cells 44,400, 
neutrophils 40 per cent, lymphocytes 
47 per cent, monocytes 3 per cent, 
eosinophils 7 per cent, neutrophilic 
myeloeytes 1 per cent, basophilic mye- 
loeytes 1 per cent, primitive cells 1 per 
cent, abundant nucleated red blood 
cells (22 per hundred lymphocytes). 
Fragility test: hemolysis started at 
0.44 per cent sodium chloride and was 
complete at 0.34 per cent. No bilirubin 
was found in the urine. 

This blood picture with enlarged 
liver and spleen suggested acute leu- 
kemia. But after thorough hemato- 
logical studies it was determined to be 
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leukemoid reaction because of (1) 
the normal number of platelets, (2) 
the presence of 27 per cent reticulo- 
cytes, (3) a bone marrow which in- 
stead of being replaced by blast cells 
showed marked activity with nests of 
nucleated red blood cells and myeloid 
hyperplasia, and (4) the rapid response 
to transfusions and other antianemic 
therapy. This blood picture was at- 
tributed to the chronic sepsis. 
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The fluetuating region was later 
aspirated and S. enteritidis was eul- 
tured from the pus. Her serum agglu- 
tinated at a titer of 1:800. The Widal 
reaction was typhoid H, 1:100; typhoid 


0, 1:100; paratyphoid A, 0;  para- 
typhoid B, 0. Cultures of the blood, 
bile, and stool were negative. The 


hony lesion was opened and drained; 
repeated cultures from the discharge 





is a small bone abscess 
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of the bony lesion consistently grew 
S. enteritidis. 

A specimen from the curettage con- 
sisted of granulation tissue showing 
different grades fibrosis. In the 
very cellular areas it was edematous 
and infiltrated with a large number of 
polymorphonuclear leukocytes and few 
plasma cells and lymphocytes. In the 
more fibrous areas the proportion of 
plasma cells increased. Fragments of 


of 


Fig. 3. 
acture of the right tibia. Cufflike periosteal 
the pathological fracture The cortex is still 


old fracture there is still a tiny bone abscess. 
necrotic bone were seen throughout 
the section. No large mononuclears of 
the type associated with typhoid were 
seen. 

For this Chloromyeetin was given 
(1.5 Gm. daily for 6 weeks), and an 
autovaceine was prepared from the bac- 
teria grown from the pus. While the 
patient was on Chloromycetin, repeated 
cultures of the pus grew S. enteritidis. 
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X-ray Findings (Fig. 1).—There 
was pronounced bone destruction of 
the lower third of the right tibia with 
pathological complete transverse frac- 
ture and moderate anterior and lateral 
displacement of the upper fragment. 
The periosteum showed a pronounced 
cufflike thickening involving the lower 
half of the tibia and a break of con- 
tinuity at the level of the fracture of 
the shaft. 

A systematic x-ray examination of 
the whole skeleton revealed no other 
signs of bone involvement except for 
a minimal periosteal thickening of the 
left fibula, involving the lower half of 
the shaft. 

The child was discharged after eight 
days to continue Chloromycetin at 
home and to begin vaccine therapy. 

Six months later in March, 1950, a 
follow-up x-ray examination (Fig. 2) 
revealed complete consolidation of the 
fractured tibia which showed a smooth 
outline. At the level of the old frac- 
ture the cortical bone was condensed 
and slightly thickened and at its center 
there was a small rounded area of rare- 
faction about the size of a small lentil 
seed representing a bone abscess. 

In June, 1950, the patient had an- 
other relapse. She developed again 
high fever with swelling of the left 
elbow and the left leg. Fever and 
symptoms subsided after a few days of 
Chloromyeetin treatment (1.5 Gm. 
daily). Chloromyeetin was continued 
for twelve days after the temperature 
had subsided. 

X-ray examination at that time still 
showed: a small area of decreased 
density at the site of the old fracture. 
The thickening of the cortex was de- 
creased. At the elbow there was a 
minimal elevation of the periosteum 
along the anterior aspect of the shaft 
of the lower end of the humerus, but 
no evidence of any changes in the bone 
tissue. 

Several more relapses occurred in 
spite of prolonged Chloromycetin ther- 
apy and vaccine therapy. Because of 
the expense of Chloromycetin, at times 
aspirin alone was used with sponta- 
recovery in one to two weeks. 


neous 
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These relapses would leave the child 
pale, and in August, 1950, she was so 
anemic as to require two transfusions. 
The last attack was very severe; it 
started early in November, 1951, with 
fever and jaundice. As there was an 
epidemic of infectious hepatitis among 
the children of the district, she was 
diagnosed and treated as such, with the 
reservation that it might be a septic 
hepatitis. The fever and jaundice 
cleared up on rest, high protein and 
carbohydrate diet, vitamin B complex, 
vitamin K, amino acids, and liver ex- 
tract injections. However, this was 
followed by fever and pain in the left 
leg, right thigh, left humerus, and 
right cheek in successive order. This 
episode slowly cleared on simple anal- 
gesics. 

A recent x-ray on December, 1951, 
showed a small ill-defined patch of 
condensation at the site of the old 
fracture and at its center there was 
still a small rounded area of rarefac- 
tion 2 mm. in diameter (Fig. 3). The 
left tibia which at one time showed 
periosteal thickening was not perfectly 
regular. The left humerus showed no 
evidence of periosteal reaction. 


COMMENT 


Although the small number of re- 
ported cases does not permit the draw- 
ing of conclusions as to the typical 
course of salmonella osteomyelitis, this 
case differs from the others, reported 
in the literature in the 
stubbornness of the low-grade infec- 
tion, and the relapses which could not 
be eradicated in spite of the prolonged 
treatment including Chloromycetin and 
The condition has 
gone on for the past five years with 
complete 


respect to 


vaccine therapy. 
alternating periods of 
latency, subacute stages and acute 
flare-ups. While some of the skeletal 
localizations became evident, such as 
the right tibia, 
were 


the osteomyelitis of 
others (left fibula and 
possibly confined to the periosteum, 


elbow ) 
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and still others (the spine) very likely 
took place without showing a definite 
radiological evidence. 

Another peculiar finding is the for- 
mation of a bone abscess, which is a 
comparatively rare occurrence in in- 
fantile osteomyelitis. In our ease the 
explanation may be the low-grade in- 
fection, the immunity that had devel- 
the 
changes that had taken place while the 


child 


ually the bones came to lose the ana- 


oped, and _ further anatomical 


was growing up, in that grad- 


tomieal features to which the charae- 


teristic rapid and benign course of 


osteomyelitis of infaney is. related. 
The cortex of the tibia became thicker 
and stronger. Decompression was not 
so easy as before and the bone infee- 
tion developed features which are more 
characteristic of osteomyelitis in late 
childhood 

Chloromycetin treatment was unsat- 
No doubt there 

the 
bone lesion of the tibia, but it is known 
that 


eases of osteomyelitis due to salmonella 


and adolescence. 


isfactory in our case. 


was prompt repair of extensive 


this oceurred in several other 
which did not receive antibiotic treat- 
ment. In faet, in many relapses our 


patient made spontaneous recoveries 


without Chloromycetin and at times 
only when on aspirin. Whenever there 
was a flare-up with involvement of new 
that 
was effective against the bone localiza- 
Yet it did not 
prevent relapses although it was once 
given for as long as six weeks. It is 


bones it seemed Chloromycetin 


tion in the early stage. 


probable that in our ease there must be 


some well-encapsulated nests of NS. 
enteritidis (as in the right tibia) which 
have not been reached by the anti- 


biotic and which every now and then 
flare up and spread through the blood 


(although blood cultures were 


stream 
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always negative) to attack new bones. 
This is perhaps more likely whenever 
health of 
retarded as in her attack of infectious 
hepatitis. 


the general the child was 
In order to prevent future 
relapses and to cure the patient com- 
pletely one should look for more foci 
and eradicate them. The only known 


focus at present is the small abscess 


of the right tibia, which should be best 
treated surgically. 


SUMMARY 


A case of osteomyelitis due to S. 
enteritidis is reported and the charac- 
teristics of this type of osteomyelitis 


are outlined. This patient showed a 


quick repair under treatment with 


Chloromyeetin but low-grade infection 


with repeated flare-ups still persists 


five years after the onset of the dis- 


ease. The case was peculiar in the 


severe anemia that accompanied the 


bone infection. This was probably 


toxie in nature. 
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POLYETHYLENE TUBE 


FEEDING 


IN PREMATURE INFANTS 


K. A. WAGNER, M.D., D. V. Jones, M.D., C. A. Kocu, M.D., anp 
G. D. Smiru, M.D. 
CINCINNATI, OHIO 


A STUDY of the statistics of 
the premature service of the 


Cincinnati General Hospital for the 
past fifteen years shows that a marked 
reduction in mortality rate has oe- 
eurred (Table I). Further examina- 
tion reveals that the smallest redue- 
tion occurred in those premature in- 
fants whose birth weights were below 
1500 grams. The figures in this 
weight group for the period from 


weights were intermediate, i.e., from 
1,500 to 2,000 grams, there was a re- 
duction from 39 to 10 per cent, and in 
the group whose birth weights were 
above 2,000 grams there was a redue- 
tion in mortality from 22 per cent to 
less than 1 per cent. The statistics 
for the intervening years show a con- 
tinuous decline in mortality of the 
groups whose birth weights were 


above 1,500 grams. 


TABLE I. SUMMARY OF ADMISSIONS TO AND DEATHS IN THE PREMATURE SERVICE OF THE 
CINCINNATI GENERAL HOSPITAL, 1935-1951* 


0-1,500 


1935-1941 


Total admitted 142 
Total deaths 100 
Per cent deaths 70 


March, 1946-Sept., 1948 


Total admitted 120 
Total deaths 86 
Per cent deaths 74 


Sept., 1948 Nov., 1949 


Total admitted 70 
Total deaths 57 
Per cent deaths 80) 


Nov., 1949-Jan., 1951 


Total admitted 79 
Total deaths 50 
Per cent deaths 63.4 


*1942 to March, 1946, eliminated because 


1935 to 1941 show a 70 per cent mor- 
tality, while in the same group from 
1949 to 1951 there was a 65 per cent 


mortality. In the group whose birth 


From the Premature Service of the Cin- 
cinnati General Hospital, and the Department 
of Pediatrics, College of Medicine, University 
of Cincinnati. 

This paper and its statistical tables were 
presented in shortened form at the Areal 
Meeting of the American Academy of Pediat- 
rics, Cincinnati, Ohio, March, 1951. 








GRAMS. BIRTH WEIGHT 
1,500-2,000 2,000-2,500 TOTALS 





254 329 

100 72 
39 22 

125 365 610 
15 26 27 
12 7.1 20.8 
71 325 466 
21 11 89 
29,7 3 19.3 

137 350 566 

y4 66 

10.2 0.6 11.66 


inadequate records during the war years. 


A study of the premature routine 
and various mechanical and nutri- 
tional factors involved in feeding led 
us to believe that in this lowest 
weight group exhaustion and aspira- 
tion attendant upon the use of a 
standard dropper, nipple, or repeated 
gavage feeding might play an impor- 
tant role in increasing the mortality. 
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In our experience, gavage feed- 
ing, particularly in premature infants 
weighing less than 3 pounds, is a life- 
saving measure and is routine on our 
service. However, the usual method 
of gavage requires multiple insertions 
of the tube and multiple sterilizations 
of equipment for any twenty-four- 
hour period of feeding. In addition 
to technical difficulties and risk to the 





patient by multiple insertions of the 
tube, there is a considerable expendi- 
ture of nursing hours, which, during 
the present critical shortage’ of 
trained personnel, is an important fac- 
tor. 

These facts led us to investigate 
other methods of feeding premature 
infants. The continuous or intermit- 
tent intragastric method of feeding 
seemed feasible. One of us suggested 
that the polyethylene tube, which had 
been used in intragastrie feeding, 
could be passed into the stomach and 
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retained in position for the intermit- 
tent introduction of food.* 
Polyethylene tubing of the same 
type that has been used in replace- 
ment transfusions and other intra- 
venous work, designated by the man- 
ufacturer as P.E. No. 90, was pro- 
cured. The outside diameter is 0.050 
inches and the inside diameter is 0.034 
inches. It is furnished in ten and 


one hundred foot lengths. A No. 18 
or No. 19 gauge intravenous cannula 
or spinal needle adequately fills the 
lumen. The bevel and burred tips of 
the needles should be removed by 
filing. The cut ends of the tubing 
which tend to be sharp should be 
filed with a nail file prior to steriliza- 
tion so as to lessen the possibility of 
laceration of the mucosa of the 
esophagus or stomach when the tube 
is inserted. The accepted method of 





*Our first introduction of the polyethylene 
catheter for this purpose was done in January, 
1950. 
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sterilization of this tubing consists of 
immersion of the tubing in 1:1,000 
Zephiran Alba solution or in 1:1,000 
aqueous Ceepryn Chloride for twenty- 
four hours. 
or laid straight in the sterilizing con- 
tainer, as will 
crimp the tube and thus alter the 
lumen that fluids will not flow 
freely through it. further 
the chance of trauma to the gastric 


The tube must be coiled 


any sharp bending 
SO 


To lessen 


mucosa, we felt that it would be best 
to insert the tube so that the tip was 
just beyond the cardiae orifice within 
the lumen of the stomach. However, 
since the cardiae sphincter is not very 
efficient in infants, 
found that the tube could rest in the 
distal portion of the esophagus and 
function 
the distance the tube is to be inserted 


premature we 


adequately. Inasmuch as 
varies with the size of the infant, we 
have found that the following method 
of measurement is sufficiently acecu- 
rate: Place the head of the infant in 
a neutral position, i.e., not flexed nor 
extended. Measure from the glabella 
to the tip of the ensiform cartilage 
and mark this point on the tubing 
with ink. Then gently intro- 
duee the tube through the nares un- 
til this mark is reached. The needle 
is then placed in the end of the tube. 


India 


Adhesive tape is used at the nose, 
cheek, and forehead to hold the tub- 
ing in position. A variable length of 
tubing can be left distal to the mark, 
This 
the 
become frayed or 


8 inches usually being sufficient. 
permits cutting off the end of 
should it 
The open end of the needle 


tubing 
kinked. 
should be closed by some means such 
as the stylet of a spinal needle. The 
tube can be left in position, as long as 
it functions properly. While the tube 


is in position, feedings can be intro- 
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duced in any reasonable amount and 
at any interval. The amount of feed- 
ing introduced should be determined 
approximately by the age, weight, and 
estimated capacity of the stomach. The 
formula should be introduced slowly. 
Normal salt solution can be used as a 
of the tube, in 
amounts as low as 0.5 ¢.e. On three 


postfeeding wash 
occasions we have withdrawn the con- 
tents of the tube after they have been 
in the lumen as long as three hours 
and no pathogenic organisms were re- 
covered from culture of this material. 

The criteria for the use of the poly- 
ethylene tube are: 

1. All under 3 
birth weight are potential candidates 
for the use of the tube, particularly 
those who are easily fatigued or who 
do not do well with other methods of 


infants pounds in 


feeding such as the standard method 
of gavage, dropper, Breck feeder, or 
nipple. 

2. All infants above 3 pounds who 
have a poor sucking or swallowing re- 
flex. 

3. Those infants who have an an- 
atomie abnormality of the oropharynx, 
such as harelip, cleft palate, and nasal 
atresia, which precludes the use of 
the standard methods of feedings. 

4. Those 
anotie on feeding because of intra- 
cranial hemorrhage, pulmonary con- 


infants who become ey- 


ditions, congenital cardiae disease, 

and diaphragmatic hernia. 

with mouth infections 

such as thrush and syphilis, ete. 
6. Infants who require small 

quent feedings. 


7. Certain postoperative cases. 


5. Infants 
fre- 
Table II gives a summary of thirty 


cases. The indieations for intragas- 
tric feeding were particularly evident 








82 THE 
in the weight group of infants under 
3 pounds who needed small frequent 
infants who 
birth 
above 3 pounds were initially fed by 


feedings. Those com- 


prise the group with weights 


polyethylene tube with larger amounts 
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iting. The number of the infants of 
the larger weight group who were ben- 
efited by the tube feeding was sur- 
prising. The amounts of feeding in- 
dicated in Table IL are the amounts 
for one feeding and were given at in- 


TABLE II, StuMMARY OF THOSE PATIENTS FED BY THE POLYETHYLENE TUBE, 
CGH 1949, 1950, 1951 
AMOUNT AMOUNT WEIGHT ON 
FIRST LAST REMOVAL OF 
NAMI AGE WEIGHT FEEDING DAYS FEEDING TUBE 
NUMBER DAYS GRAMS (C.C.) FED (C.C. ) (GRAMS) 
7 
1—' 1 660 Expired before tube was in 4 hours 
2—B 4 720 5 24 36 1,620 
3—F 268640 3 930 8 7 12 Expired 
j—I, 262266 } 990 5 33 30 1,680 
5—H L066 3 930 2 l 2 Expired 
6—D 2951 7 S40 7 34 35 1,630 
7—M 268993 j 960 12 77 45 2,190 
12 
g—..J 2 1.200 5 11 20 1,470 
9—H 7 1,410 20 14 35 1,680 
1O—-L 2 1,020 5 35 30 1,680 
11—St 3 1.410 20 20 30 1,810 
12 W 26380 l 1.200 5 PS 30 1.770 
1I8—F 246502 l 1,260 5 18 20 1,560 
l4—C 263896 10 1,470 15 16 35 1,956 
15—L 264057 6 1,080 15 7 25 Expired 
16—E 267207 3 1,140 § 10 Expired 
17—G 262499 S 1,440 30 3 15 2,160 
IS—MeG 270719 } 1,410 20 30 0 2,040 
19—Gil 272227 t 1,350 12 21 35 1,650 
1] 
20—B 265703 : 1,810 10 27 15 2,500 
21—E 269989 H 1,620 12 20 20 Expired 
22—J 267998 ! 1,530 12 20 20 1,620 
23—N 229727 5 2,250 20 7 30 2,280 
24—W 268711 6 2,220 15 26 60 2,530 
25—M 271387 2 1,890 10 6 30 2,000 
26—F ? 21 1,770 10 7 +0) 1,950 
27—B 200939 5 2,040 $5 5 50 2 300 
28—L, 272270 i 1770 5 12 40 1,860 
29—G 22256 3 1,590 8 23 0) 2.010 
30—C265306 8 1,680 0) 10 35 1,980 
*This infant died with a perforation of the gastric mucosa. 


because they did not respond well to 


feeding by the regular methods or 
because of anatomic abnormalities. 
All infants who received their first 
feeding by the tube were fed 5 per 
cent glucose water for the first two 


or three feedings similar to our rou- 
tine method of feeding by nipple and 


vom- 


for coughing or 


were observ ed 





tervals usually of two to three hours. 
On occasion we did feed the smaller 
infants at intervals shorter than two 
hours; usually this was only for a day 
or a day and a half, at the time the 
tube was first inserted. 

This method of 
tained until it was noted that the in- 
sucking 


feeding was main- 


fants made spontaneous 
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movements which were sufficiently 
powerful to allow the formula to be 
taken through a small nipple. At the 
time of this first offering, the tube 
was allowed to remain in place, and 
after twenty-four hours of successful 
feeding by nipple it was removed. 
The increments in feedings were small. 
The for- 


mula used was the standard (Dryeo) 


often as little as 1 or 2 ee. 


low fat formula, which is as follows: 


Dryeo 1 oz., water 74% oz., and Karo 


4 oz. The total calorie value is 22.5 


calories per ounce. It was found 


necessary to replace the tube on an 
average of every five to seven days, 
remained 


although on oceasion it 


being changed for fourteen 
The tube 


because 


without 


days. was most often 


the 
the nares became frayed or kinked. 


re- 
placed end outside of 
Clogging did occur in a few instances. 
A 10 or 20 @.e. 
used to inject the formula into the 
tube. 
taken to inject the feeding slowly. 


Luer Lok syringe is 


polyethylene Care must be 
There were five deaths recorded in 
the group of infants fed through the 
our of these 
with the 
Enteri- 


polyethylene catheter. 


were in no way connected 
use of the polyethylene tube. 
tis, congenital heart disease, and ex- 
treme immaturity were given as the 
death by the 


The fifth death was apparently caused 


cause of pathologist. 
by a perforation of the gastrie wall 
due, in all probability, to the frequent 
insertion of the tube during a thirty- 
hour period without careful measure- 
ment of the tube length as advocated 
above. The pathologist noted in the 


other cases which came to autopsy that 


there was no evidence of irritation or 
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to the mucosa of the nasal, 


esophageal, or gastric portions of the 


trauma 


upper gastrointestinal tract. 

The advantages of this method of 
feeding certain immature infants are as 
follows: 

l. Safety. 


tigue, less danger of aspiration, less 


Less trauma, less fa- 
handling of the infant; permits feed- 
ing by relatively inexperienced per- 
sonnel after insertion of the tube. 

2. Economy of time. One passage 
of the tube in several days obviates 
feeding 


preparation of numerous 


trays. Several infants can be fed by 
injection of formula into the catheter 
in the time necessary to prepare and 
feed one infant by ordinary gavage. 

3. Flexibility of feeding. Allows 
variations in amounts and frequency 
of feeding not practical with other 


methods of feeding. 
CONCLUSIONS 


We have presented a summary of 
our experiences with the polyethylene 
tube method of intragastric gavage 
feeding of 


The criteria, advantages, and contra- 
g 


certain immature infants. 
indieations for the use of this feeding 
are and The 
preparation of the tube, its steriliza- 
tion, and the manner in which it is 
used are given. We believe that this 
method of feeding when indicated has 


presented discussed. 


an advantage over methods now in use. 


We are grateful to Miss Pauline Seymour, 
R.N., for her helpful criticism and observa 
tions on this method of feeding infants, and 
to Dr. Kenneth Rogers and others of our 
Resident Staff for their cooperation in pre 
paring this material, as well as their observa- 
tions concerning the use of the tube. 

















PARAFFIN-TIPPED 


POLYETHYLENE TUBING 





FOR FEEDING 


OF PREMATURE BABIES, INFANTS, AND CHILDREN 


Hans W. Kunz, M.D. 
New York, N, Y. 


HE use of indwelling polyethylene 


tubing for feeding of premature 
habies has become rapidly popular in 
The slight stiff- 


very 


the last few months.’ 


ness of the material, however, 


often renders the introduction of the 
tube through the nose into the stomach 
quite difficult, and bleeding from the 
nasopharyngeal wall has occurred. 
After the introduction of the tube, the 
sharp end can injure the gastrie mu- 
cosa and a perforation of the stomach 
has been observed. 

The present report describes a sim- 
some ol 


ple method for overcoming 


the difficulties. 


the tubing is smoothed with the same 

drill or an emery board (Fig. 1). 
Paraffin with a melting point of 60 

to 62° ¢ 


by heating on a glass slide. 


'. is brought into a liquid state 
The tube 
is then dipped into the paraffin for a 
very short time, care being taken that 
the material does not touch the hot 
glass slide which produces expansion 
of the tubing. A second, and if neces- 
third, dipping into paraffin 
creates a perfectly smooth and round 


sarv a 


end ( ig. a). 
Preservation.—For preservation, a 
1:1,000 solution of Zephiran chloride 


is used. 





Fig. 1. 


Technique of Preparation of the 
Polyethylene Tubing.—We have found 
that in our premature unit the use of 
a tubing with an interior diameter of 
1.14 mm. and a wall thickness of 0.215 
mm.* is most satisfactory. 

A wire is introduced into the lumen 
of the tubing for support, and one or 
two holes are drilled 4 to 1 em. proxi- 
mal to the end. These holes also can 


be eut with a razor blade or a fine 


pair of seissors in which ease the wire 


is not necessary. The sharp end of 
From the Department of Pediatrics, New 

York University, College of Medicine 
*Clay-Adams Co., Inc., New York 





Introduction of the Tube into the 
The tube is carefully intro- 
held in 


Stomach. 


duced through one nostril, 
such a way that the two holes are in 
the vertical plane which guarantees an 
easy passage over the angle from the 
and 


into the pharynx 


The length of the tube is 


nasal eavitv 
esophagus. 

estimated by measuring the distance 
from the xiphoid process to the ear 
and The few 
centimeters of tube protruding from 
fixed to 


the face with adhesive tape to prevent 


thence to the nostril. 


the nostril are covered and 


manipulation by the infant. 
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Application—We have used this 
type of tube almost exclusively in the 
last few months in the premature unit 
with complete satisfaction. The paraf- 
fin tip has never fallen off, although 
this probably would be passed through 
the intestinal tract without harmful 
effects. Lately, we also have used it 
successfully in infants and older chil- 
dren who were, for some reason, on 
tube feeding. 

Due to the greater flexibility and 
smooth end, there has been no diffi- 
culty in the introduction of this tube 
through the nose, and bleeding from 
the nasopharyngeal wall has never oc- 
curred. 

The successful use at Bellevue Hos- 
pital and lately also at Babies Hos- 





pital in New York* seems to justify 
the report of this improvement to all 
who are concerned with tube feeding 
in pediatrics. 


SUMMARY 


The sharp end of polyethylene tubes 
used for feeding of premature infants 
can injure the nasopharyngeal wall 
and the gastric mucosa. <A_ simple 
method for preparing a less traumatic 
paraffin tip is described. 
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*At Babies Hospital a smaller tubing with 
only one hole is used.? 











A TRAINING 





PROGRAM FOR PEDIATRIC RESIDENTS IN CHILD 
DEVELOPMENT 


AND GUIDANCE 


Luter Luzzatrti, M.D.,* ANN L. Martin, M.D.,** axnp Martin HEINsTEIN, B.A.*** 
OAKLAND, CALIF. 


l* RECENT years there has been an 
that in the 


process of normal growth and develop- 


increasing awareness 


ment the child is subject to stresses 
and strains stemming from the growth 
process itself. This fact, coupled with 
the greater understanding of the rela- 
tionship between somatic illness and 
emotional factors, has brought about a 
widening approach to child care. Em- 
phasis has been placed upon consider- 
ing the child as a biologie unit with 
the 


physical, mental, emotional, and social 


regard to constant interplay of 


forces. Such an approach to pediatric 
practice has been referred to as ‘‘total 
the child the 


ehild ‘‘as a whole.’’ That it is a neces- 


eare’’ for or care for 


sary part of a residents’ and medical 


students’ teaching program is now 


well accepted in most medical schools 


in this country. 


A recent statement by the Ameri- 
can Board of Pediatries on training re- 
quirements makes it clear that ‘* Pedi- 


atric training centers must increas- 
ingly assume the responsibility for the 
day-to-day teaching of growth and de- 


“ An 


to explore the needs of 


velopment in a ¢linical setting. 
opportunity 
pediatric residents and the content and 
methods of a teaching program in 
growth and development of the child 


and guidance of the family is provided 


From the Children’s Hospital of the East 
Bay 

*Medical Director 

**Chief, Child Development Center. 

***Research Analyst, Child Development 


Center 





by the training program for residents 
at the Child Development Center of 
the Children’s Hospital of the East 
Bay in Oakland, Calif. This depart- 
ment extends the hospital’s services to 
the community to include edueation 
and guidance in mental health for the 
preschool child and his parents as an 
essential part of the practice of pedi- 
atrics.* 

three 


the last the Chil- 


dren's Hospital has offered a teaching 


For years 


program in child development and 
guidance for doctors working for their 
Maternal and Child Health degree at 
the School of Publie Health, Univer- 
sity of California, and for doctors and 
nurses assigned for in-service training 
by the California Department of Pub- 
lie Health. In 1951, the teaching pro- 
gram at the Child Development Cen- 
ter for junior and senior pediatric resi- 
dents, which had been going on since 
the the 
expanded and formalized. 


establishment of center, was 


SOME OBJECTIVES IN RESIDENTS’ 


TRAINING 
The pediatrician in practice spends, 
on an average day, 54 per cent of his 
time in the health supervision of well 
children. He is to a large extent deal- 
ing with problems of growth, develop- 


He 


must be able to recognize behavior dif- 


ment, and social adjustment. 


ficulties which are part of the process 
of growth and development, and those 


which are further complicated by 
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faulty interpersonal relationships in 
his environment. In order to be able 
to recognize early behavior problems 
the pediatrician should have a coneep- 
tion and understanding of what con- 
stitutes normal growth and develop- 
ment, of the acceptable variations 
within a given culture, and of the ma- 
jor abnormal patterns which indicate 
pathology in the child and his family. 
Further, he needs to know the relation- 
ships of the processes of growth and 
development to the somatic problems 
of children. 

In the course of such learning the 
resident pediatrician should be given 
the opportunity of dealing directly 
with the feelings and reactions of chil- 
dren. A nursery school is one effective 
method for providing such experience. 
In observing and participating with 
children in play and other significant 
behavioral patterns such as eating, 
toileting, ete., the pediatrician gains 
a knowledge of behavior ‘‘at the child’s 
level’’ and learn ways of meeting the 
behavior problems of children and how 
to guide parents. 

The real reason why a family seeks 
help is not always clear to the family 
or the pediatrician. A good history 
may provide clues as to what is both- 
ering the child and his family, and in 
the give-and-take of information ex- 
change the basis for the future rela- 
tions between parent and doctor. Such 
a history will be patient as well as dis- 
ease centered. It involves what Senn 
describes as ‘‘the capacity for listening, 
looking and feeling.’ The resident 
ean learn a great deal about the method 
of developing such a history from psy- 
chiatrically and developmentally ori- 
ented personnel. 

The resident pediatrician should 
learn not only to distinguish normal 


and significantly deviant behavior, but 
also something of the underlying faec- 
tors which help to explain the common 
problems of children. Essentially the 
problems of children arise from their 
methods of adapting to difficult devel- 
opmental processes and conflicts in their 
family situation. The resident needs, 
therefore, some opportunity to learn 
about the principles of dynamic psy- 
chology and the meaning of interper- 
sonal relations in the family. He will 
be looked to by the family for help in 
dealing with the child’s behavior. He 
will need to guide the family toward 
some understanding of individual dif- 
ferences and a recognition that the be- 
havior in the child may be symptomatic 
of disturbance in the family unit or in 
a particular member of the family. 

Probably one of the most meaning- 
ful contributions of a teaching pro- 
eram in growth and development is 
the opportunity afforded the resident 
to gain an insight into the anxiety-pro- 
ducing experiences of the parents and 
child. Many of the difficulties of be- 
havior which arise in the normal proe- 
ess of growth and development may 
pass with the next developmental stage 
of the child. Some behavioral difficul- 
ties, however, are particularly anxiety 
provoking for the parents, especially 
for the mother. The ability of the 
pediatrician to recognize these anxiety- 
laden situations and to support the par- 
ents during a particular phase in the 
child’s development is basic to good 
pediatrie guidance. 

With the ability to recognize the 
existence of behavior problems in chil- 
dren and an understanding of how 
they arise, the pediatrician is better 
prepared to help parents anticipate the 
problems which may arise in the course 
of the various stages of the child’s de- 














velopment, and to tolerate individual 
differences and transitory deviant be- 
havior of the child. The pediatrician 
with such an approach can help par- 
ents guide their children toward posi- 
tive mental and physical health and 
an avoidance of serious emotional dis- 
turbance. 

There is no attempt to make a psy- 
chiatrist out of the pediatrician, but 
rather to provide him with an oppor- 
tunity to gain an awareness and ¢a- 
pacity to use the full potentia!'s of his 
position as a pediatrician in dealing 
the problems of a 
This 


learns 


with interrelated 
somatie and psychologic nature. 
that the 


may play in helping and 


means doetor 
the 


supporting parent and child when po- 


young 
role he 
dangerous emotional 


tentially prob- 


lems arise. In such a role, the pedia- 
the 


problems he can deal with by himself, 


trician must learn to recognize 


and the problems which require an 
evaluation by personnel trained more 
extensively in psyehiatry. 

In some instances, an emotional 

problem in the child and the family 
_may be so severe that the pediatrician 
will recognize his inability to cope with 
the problem. At such times he will 
need to be aware of appropriate psy- 
chiatrie sources to which he can refer 
patients. He must also be able to esti- 
mate how ready the parents and child 
are for psychiatric help, and what he 
ean do to support and prepare them 
for such help, as the preparation of a 
family for psyehiatrie help may take 
considerable time. 

It is with consideration of these needs 
that the Children’s Hospital of the East 
Bay incorporated into its teaching pro- 
gram for residents opportunities to 
study and participate in the program 
of the Child Development Center. In 
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view of the need for a thorough eval- 
uation of the content and methods of 
training programs for resident pedia- 
tricians in child development and guid- 
anee, it is felt that a description of the 
present program at the Child Develop- 
the 
pital would be profitable at this time. 


ment Center of Children’s Hos- 


ORGANIZATION 
CENTER 


AND STAFF OF THE 


Services at the Child Development 
the Well 


Child Conference, a Guidanee Nursery 


Center are offered through 
Sehool, and individual and group con- 
sultations for parents. Individual play 
therapy is available for children who 
are unable to participate in group play 
or may need additional support. 
During the past vear the integration 
between the Center and other depart- 
ments of the Hospital has been stimu- 
lated by the development of common 
The 


posit ion of a 


programs of activity. establish- 
ment in 1951 of the 
full-time Medical Director, 


also Chief of the Department of Medi- 


who is 


cine at the Hospital charged with the 
the different Hospital 
services, and the establishment of the 


correlation of 


Center as a Division of the Department 
of Medicine have speeded up common 
thinking and planning. 

The staff of the center includes per- 
but allied 
worker contributes 


sonnel from varied disci- 


plines. Each his 
special training and knowledge to the 
problems of child development through 
infaney and the preschool years. At 
present the staff consists of a Chief of 
the Center who is a pediatrician; a 
Chief Psychologist; a Psychiatrie So- 
cial Worker who combines the duties of 
intake worker and parent consultant; 
a full-time Parent Consultant who also 
does group work; three Nursery School 
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Therapists trained in the education of 
emotionally disturbed children; a Sen- 
ior Clinical Psychologist who super- 
vises the testing program and does in- 
dividual play therapy; a Senior Pedi- 
atrician in charge of the Well Child 
(Conference and liason between the 
Hospital and the Center on medical 
services; a Public Health Nurse; a Re- 
search Analyst; and a_ Psychologist 
and Pediatrician on a part-time basis. 
Psychiatric consultation is available to 
the staff by psychiatrists and a_psy- 
chiatrie social worker on a_ part-time 
basis. One of the psychiatrists serves 
as a regular part-time consultant to 
the staff on intake and treatment. 
The Center is located in three cot- 
tages on the Hospital grounds, but sep- 
arate from the Hospital building. One 
of the cottages is devoted to the Well 
Child Conference. The nursery school 
is a single, large room. The play yard 
is equipped for a variety of activities, 
such as climbing, water and sand play. 
The Well Child examining rooms and 
the nursery school are equipped with 
observation booths and one-way vi- 
sion sereens facilitating student ob- 


servation. 
THE RESIDENT TRAINING PROGRAM 


The Children’s Hospital of the East 
Bay is approved for a two-year resi- 
deney in pediatrics. At present there 
are six junior residents just out of 
their internship, and six senior resi- 
dents with a minimum of one year 
of previous pediatrie training. Chil- 
dren’s Hospital has 142 beds inelud- 
ing 11 premature bassinets. In 1951, 
7.414 children were admitted to the 
Hospital. There were 27,645 outpa- 
tient visits in the same vear. 

The senior residents rotate at the 
Child Development Center full time 





for a period of three months. The jun- 
ior residents spend one-half day a week 
in the Well Child Conference for three 
months. The rotation of junior resi- 
dents at the Center is included as part 
of their Hospital in-patient medical 
service. The program in the Well 
Child Conference is common to the two 
groups of residents. The other parts 
of the teaching program at the Center 
are for the senior residents only. 

Training in child development and 
guidance for the resident is primarily 
a method for enabling him to under- 
stand people better, and hence must 
necessarily start with a better under- 
standing of oneself. This implies the 
need for a personalized teaching rela- 
tionship between teacher and student 
at an individual level with ample time 
for discussion, and an understanding 
attitude on the part of the entire teach- 
ing staff. At the Child Development 
Center there is individual supervision 
for the program of each of the resi- 
dents. 

The emphasis in teaching is on the 
team approach to the problems of 
erowth and development of the child 
within the family unit. Observation, 
discussion, and participation, after a 
period of orientation, are the essential 
methods of teaching. There is a mini- 
mum of didactie teaching. The theory 
and dynamies underlying growth, de- 
velopment, and guidance are brought 
out through discussion of actual cases 
receiving services at the Center and 
Hospital. 

In the Well Child Conference the 
resident has the opportunity of observ- 
ing ‘‘normal,’’ healthy infants and 
preschool children in the process of 
growth and development. He hears 
the anxieties, the complaints, and the 
pleasures of the young mother. He 
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the between the 


publie health nurse and pediatrician as 


observes interplay 
they meet with the mother the prob- 
lems of raising a child in our culture. 

The the 
of the child and the interrelationship 
child in the 
the Conference it- 
He observes the pediatrician as 


resident observes behavior 


of mother and Waiting 


room and during 
self. 
the latter checks the physical develop- 
ment of the child, attends to immuniza- 
the 


the nature of her child’s total develop- 


tions, and discusses with mother 


ment in the family. This discussion 
arises out of her own questions which 
come when she feels the pediatrician’s 


Be- 
the nature 


interest in herself and her baby. 
cause it is recognized that 
of her relation to the doctor will pro- 
vide the basis for optimal use of the 
Conference, amp'e time is allowed for 
child to 
the 


doctor, mother, and get ac- 


quainted through give-and-take 
of the Conference. 


Underlying the work of pediatrician 


and nurse is the recognition § that 
mother and child are a unit and need 
consideration as sueh: that the mu- 


tualitv of their association in the con- 
text of family and culture constitutes 
the environment from which the ehild 
learns attitudes and values which con- 
tribute significantly in determining 
his behavior and health. 

The residents observe the Conference 
from behind a one-way vision screen. 
On completing the Conference, the res- 
idents meet with the pediatrician and 
the public health nurse for a diseus- 
sion of the child as seen in the elinie, 
the relationship of mother and child, 
the mother’s attitudes toward the child, 
and any problems that may have come 
After a 


diseussion, 


up during the Conference. 


month of observation and 


the residents are ready to undertake a 
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Well Child Conference under the 
supervision of the pediatrician. 

The residents on occasions accom- 
pany the nurse on her visits to the 
homes of Well Child families. Such 


visits are important for gaining not 
only a comprehensive picture of the 
the family, but 


also provide an opportunity to view 


living conditions of 


the family in more natural surround- 
ings than those provided by the elinie. 
It also gives the resident an additional 
the 
health nurse in pediatrics. 


insight into role of the public 


As part of the study of the ‘‘nor- 
mal’ echild, the residents have an op- 
Developmental 


portunity to observe 


Demonstrations. Infants and _pre- 


school children who are active in the 


Well Child Conference are brought 
in for an examination based on the 
Yale Developmental Schedule. Start- 


ing with the very voung infant, the 
residents see children through the pre- 
The 


concentrate 


school vears. Developmental 


Demonstrations on chil- 
dren in the first two vears of life. More 
intensive observations of older children 
are provided in the nursery school 
groups. 
The 


is designed to provide the residents 


Developmental Demonstration 
with an understanding of the develop- 
mental patterns of children at various 
age levels. It also provides the resi- 
dents an opportunity to learn some of 
the simpler methods of developmental 
assessment. Before and after the ex- 
amination, the particular child and his 
family are discussed with regard to 
general normative patterns, the child’s 
individual pattern and rate of develop- 
ment, the affective responses of mother 
and child, and the relationship of the 
total family constellation to the way the 
child is developing. 
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The Guidance Nursery School pro- 
vides the residents an opportunity for 
observing small and separate groups 
of ‘‘normal’’ and emotionally dis- 
turbed preschool children. The chil- 
dren are observed in their play with 
their peers, in relation to play mate- 
rials, in their intergroup and solitary 
activities, and in their relations with 
adults and nursery school therapists. 
The meaning and pattern of their play, 
its relationship to growth and develop- 
ment and to the particular child’s prob- 
lems are brought out in discussion with 
the Nursery School therapists which 
take place after each session. After a 
period of observation and discussion, 
the senior resident chooses a child he is 
particularly interested in and spends 
some time in the Nursery School with 
the child and ‘the group. 

Weekly a total staff conference is 
held on a nursery school child. The 
case is reviewed from the point of view 
of the child’s progress or lack of prog- 
ress as it relates to the initial picture 
of the child and the changing attitudes 
of the mother. Plans are made for 
future guidance. 

The residents participate directly in 
a Parent’s Group. The group is made 
up mainly of mothers attending the 
Well Child Conference. The parent 
consultant, who is the discussion 
leader, uses the mother’s own expe- 
riences and questions about her child 
to involve her actively in finding her 
own solutions. There is little talk of 
children in general although the par- 
ent consultant does offer, when appro- 
priate, information on child develop- 
ment and guidance. Parent observa- 
tions of their children who are at the 
same time in Nursery School may be 
utilized from time to time with specific 
questions in mind. Following the 





meeting of the group, the parent con- 
sultant and the students talk over the 
questions and discussion of the group 
in the light of individual knowledge 
of the families, the problems of the 
children, and general principles of 
growth, development, and guidance. 

Group diseussion with staff members 
constitutes the other major part of the 
teaching program. A Seminar on In- 
terviewing Methods conducted by the 
psychiatric social worker is aimed at 
presenting some basic concepts in so- 
cial work practice which have meaning 
in any treatment situation. Cases from 
the Well Child Conference as well as 
cases from the resident’s clinical expe- 
riences in the Hospital provide con- 
crete discussion material. The Well 
Child pediatrician and the  publie 
health nurse participate in the Sem- 
inar. Specifically, emphasis is placed 
upon how the Well Child Conference 
with mothers may be used to recognize 
and handle attitudes and anxieties and 
how to utilize the Conference to sup- 
port the mother in terms of her rela- 
tions with her child. There is also dis- 
cussion on available community re- 
sources and their use in relation to 
emotional difficulties not amenable to 
pediatric care, with particular refer- 
ence to the mother’s readiness for psy- 
chiatrie referral. 

A Seminar on Children’s Behavior 
Patterns led by one of the Nursery 
School therapists provides opportunity 
for analysis of behavioral patterns in 
children seen in the Nursery School. 
Patterns are related to the particular 
family constellation of the child and 
his individual dynamics. Some discus- 
sion centers about normal develop- 
mental stages in the older child and 
the interrelation of somatic and emo- 
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tional phases of growth and develop- 
ment. 

A Seminar with the chief psycholo- 
together some 


gist to draw 


of the implications of the total teach- 


attempts 


ing program for pediatric practice as 
it is carried on with the family in a 
particular cultural framework. 

In addition to their activities at the 
Child the 


dents participate in two areas of child 


Development Center, resi- 


care in the Hospital. They are as- 
signed for a session once a week in the 
Out patient they 
see a limited but unselected number of 
The em- 


Department where 
children applying for care. 
phasis in this part of the teaching pro- 
gram is on the application in a general 
pediatrie setting of the broad princi- 
ples of history taking, and the recog- 
nition of developmental and behavioral 
patterns of the child. The two pedi- 
atricians from the Child Development 
Center and the Medical Director of the 
Hospital participate in the discussion 
which follows the session in the Out- 
patient Department. 

The 
Center also see children 
bolic Clinic. 
Vetabolr 
pediatricians, 


training at the 
in the Meta- 
They participate in the 
with the 


psychologist, 


residents in 


Clinic Conference 
the 
and the social service department of 
the 
each child seen in the metabolic clinic 


chief 


hospital. In these Conferences 
is discussed with emphasis on the in- 
terrelationship of medical, psychologi- 
eal, and social factors as they are part 
of the dynamies of the presenting com- 
plaints and the findings of the pedi- 
atricians. 
SUMMARY 
Pediatrie training and practice are 


becoming and more concerned 
with the the 


growth, development, and social ad- 


more 


interrelated aspects of 
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the ehild. Considerable 


emphasis is being placed upon the re- 


justment of 


lationship between physical and emo- 
tional development, both in illness and 
in health. An understanding of such 
processes can provide the basis for op- 
timal pediatric care aimed at helping 
their children toward 
positive mental health and an avoid- 
ance of serious emotional disturbance. 
The program of the Chil- 
dren’s Hospital of the East Bay which 
is directed toward providing the pedi- 


parents guide 


teaching 


atrician with such an understanding 
emphasizes : 

1. The recognition of normal pat- 
terns of growth and development and 
individual differences as they are part 
of normal development and as they 
may be symptomatic of pathology. 

2. An understanding of the dynam- 
ies of growth and development and 
the interpersonal relations of the child. 

3. The value of a history which is 
patient as well as disease centered. 

4. The recognition of particular 
anxiety-provoking experiences within 
the family. 

5. The role of the pediatrician in 
providing support and guidance for 
the child and his parents. 

6. The use of community resources 
for referral of the more severely dis- 
turbed families and the evaluation of 
the readiness of a family for psychi- 
atric referral. 

Such a learning experience for the 
pediatrician is of necessity a personal- 
ized one as it involves teacher and stu- 
dent. It is essential that teaching be- 
gin with the well child in a descriptive 
manner and evolve with the child in 
his growth and developmental matura- 
tion. A nursery school is one effective 
method of providing direct experiences 
for the pediatrician to meet the child 
at the child’s level of play and be- 
havioral patterns. 
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Learning about the total care of the 
child should be integrated with the 
existing knowledge of disease and the 
general work of a children’s hospital 
lest the purely psychological aspects 
of the child’s growth and development 
be overemphasized the role of 
the pediatrician lost in the more spe- 
cialized work of the psychiatrist. 
While it is too early to evaluate the 
teaching 


and 


practical results of such a 
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program, an immediate result has been 


a better. understanding of the child as 
an individual throughout the hospital 
services, 
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PNEUMOMEDIASTINUM 


(MEDIASTINAL EMPHYSEMA) 
A PREMATURE 





IN 
INFANT 


BENJAMIN Errron, M.D. 
POUGHKEEPSIE, N. Y. 


CASE REPORT 


M., a female premature infant, was 

. delivered by cesarean section in the 
eighth month of pregnancy. The 
birth weight was approximated at 
3 pounds 8& ounces. The infant 
was e¢yanotic and tachypneic at 
birth and was placed in a heated erib 
and given oxygen by funnel. After a 
few minutes of O. the eyvanosis de- 
creased and the pharynx was gently 
suctioned out with a soft rubber cathe- 
ter. No mechanical suction was used. 

The physical examination revealed 
a premature infant. The skull was 
normal, and there were no gross anom- 
alies noted in any part of the body. 
The heart was normal, the lungs were 
normal to auscultation, and the ab- 
domen was normal. 

The infant was placed in an ineu- 
bator and given continuous oxygen. 
Despite the O, the infant presented 
intermittent cyanosis during the next 
twenty-four hours. About twenty- 
four hours partum generalized 
twitchings became apparent, but these 
cleared after two hours. The inter- 
mittent cyanosis continued and about 
forty hours post partum ¢yanosis be- 
came more severe and the respirations 
heecame gasping. There was no im- 


post 


provement with caffeine sodium ben- 
zoate therapy, and the nurse at- 
tempted artificial respiration. About 


forty-five hours post partum the ey- 
anosis became very severe, the respira- 
tions became very irregular, and the 
infant expired. 


Autopsy.—The body is that of a 
premature white female infant. On 
removing the sternum a large sae of 
air was found in the midline. It had 


a very thin transparent membrane for 
a wall. The sae measured about 5 em. 





in diameter and it was seen that the 
thymus gland was spread out over the 
anterior superior surface of the sae. 
The pleura over the left upper lobe 
showed numerous small emphysema- 
tous blebs; also emphysematous blebs 
were seen in the lung tissue beneath 
the pleura along the edge of the lobe. 
There is a direct extension of the 
pleura at the hilus of the lung with 
the wall of the air sae in the medias- 
tinum, and it looks as if the air trav- 
eled subpleurally from the left upper 


lobe into this sae. This might have 
been produced ante mortem by too 
forceful artificial respiration. The 


lungs were not fully expanded, and 
had the consistency of partly atelee- 
tatic lungs. 
Abdomen.—All 
normal. 
creas, 


the organs were 

The spleen was small. Pan- 
liver, kidneys, and adrenals 
were examined and found to be nor- 
mal. The gastrointestinal tract was 
also normal. 

Microscopic.—The lungs showed 
marked atelectasis with some emphy- 
sematous spaces. Many bronchioles 
showed overdistention with their mu- 
linings stretehed and torn. 
These overdistended bronchioles eom- 
municated with emphysematous alve- 
oli. 


cosal 


Liver—tLiver cells showed 
small vacuoles (fat). 

Diagnosis. — Pneumomediastinum, 
emphysema of lungs, and fetal atelee- 
tasis of the lungs. 


many 


COMMENT 


In this article the terms pneumo- 
mediastinum and mediastinal emphy- 
sema are being used interchangeably. 
Pneumomediastinum is not a common 
condition in infancy. In the routine 
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chest x-ray examinations of 702 con- 
secutive babies. Davis and Stevens' 
reported no cases of pneumomediasti- 
num. In the report of Keeffe and 
Jones,’ whieh involved the routine 
A-P and lateral chest x-rays of 4,000 
newborn infants, there were no cases 
of pneumomediastinum reported. 
However, there is no doubt that this 
condition is now being reported more 
often. In a review of the reported 
vases through 1940, Heald and 
Wilder" list eight cases of mediastinal 
emphysema in infaney and childhood 


and thirteen additional eases from 
1940 to 1949. Following that report 
eight more eases have been listed.* * 


‘18 With my case this makes a grand 
total of thirty cases. These figures 
reveal that twenty-two cases (73 per 
cent) have been reported in the past 
eleven years. Apparently this condi- 
tion is being recognized more easily 
and/or being reported more fre- 
quently. 

Pneumomediastinum is most com- 
monly due to violent respiratory ef- 
forts such as oecur in obstetrical labor, 
pertussis, and obstructive tracheobron- 
chitis. Atelectasis with areas of com- 
pensatory pulmonary emphysema may 
be a factor. Macklin® has shown that 
pulmonie air can escape through rup- 
tured alveoli and spread along pul- 
monie vascular sheaths into the medi- 
astinum. The actual inlets for the 
passage of air into the pulmonie vas- 
cular sheaths system are multiple 
minute ruptures into the alveolar 
bases which overlie the finer ramifica- 
tions of the pulmonary blood vessels. 
The air then dissects down the sheaths 
to the hilum of the lungs and thence 
to the mediastinum. The mediastinal 
pressure may become so great that 
either death may ensue, or decompres- 
sion may occur by the air going down 
into the retroperitoneal space, up into 
the root of the neck, or forward be- 
tween the parietal pleura and the 
pericardium. '” 

The diagnosis of mediastinal emphy- 
sema should be suspected in any case 
of respiratory difficulty associated 
with evanosis. If, in addition, there 
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is also noted marked precordial bulge, 
almost absent heart sounds and sub- 
cutaneous emphysema, there is no 
longer any doubt as to the diagnosis. 
In those cases presenting only cyanosis 
and dyspnea the diagnosis can usually 
be made only by x-ray examination of 
the chest, especially in the lateral posi- 
tion. This will show an abnormal col- 
lection of retrosternal or pericardial 
air. Hamman’s sign may be present, 
but it is rarely heard in infants.’ 
This consists of a peculiar, erunehy, 
crackling sound heard over the heart 
with each contraction due to ecompres- 
sion of the air-filled mediastinal tis- 
sues lying between the heart and the 
anterior chest wall. <Aisner and 
Franeco® summarize the problem very 
well, ‘‘The term mediastinal emphy- 
sema should be thought of as repre- 
senting one link in a chain of events. 
Its important precursor, pulmonary 
interstitial emphysema and its many 
sequelae, such as subcutaneous emphy- 
sema, pneumothorax and pneumoperi- 
toneum, must be kept in mind.’’ 

The question of treatment depends 
upon the severity of the case. In mild 
eases with only small amounts of air 
present in the mediastinum, suppor- 
tive therapy with oxygen and respira- 
tory stimulants will usually produce 
good results. This is due to the fact 
that the air absorbs spontaneously. 
In eases with severe ¢yanosis and 
marked respiratory embarrassment, it 
is necessary to do needle aspiration of 
the chest in order to get relief. This 
is often a lifesaving measure.* 

It is interesting to note the relation- 
ship of the use of artificial respiration 
with the occurrence of pneumomedi- 
astinum. All three patients of Low- 
man and Culotta® received some form 
of artificial respiration and attempted 
insufflation. All the patients of Keeffe 
and Jones’ received artificial respira- 
tion. One of the few cases reported 
in which there was no artificial respi- 
ration used is that of Fisher.'® Our 
patient received artificial respiration 
which was given by a nurse. It is in- 
teresting to speculate whether this 
maneuver caused an atelectic lung to 
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rupture some of its alveoli and then 
produce a pneumomediastinum. It is 
difficult to determine in these 
whether the presence of a pneumome- 
diastinum necessitated form of 
artificial respiration, or whether the 
attempted resuscitation forced the air 
into the mediastinum. 


cases 


some 


SUMMARY 


1. Pneumomediastinum in infaney 
is being reported more frequently. 

2. Artificial respiration may be a 
contributory factor in the production 
of pneumomediastinum in infaney. 

3. X-ray examination of the chest 
(especially the lateral position) will 
facilitate diagnosis. 

4. Needle aspiration of the trapped 
mediastinal air may be lifesaving in 
severe Cases, 
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LISTERIA MENINGITIS 


IN A PREMATURE 


INFANT 


Fevix G. Linge, M.D., anp Feuix G. AppLeton, B.A. 
KNOXVILLE, TENN. 


N A recent report,’ one of us (F. 

G. L.) reported two cases of menin- 
gitis due to Listeria monocytogenes in 
the newborn period. Within a few 
months, a third case appeared in a 
different hospital in the same city. 
This case of a premature infant is 
the first instanee in which this disease 
has been reported in the premature 
period. 

It is our belief that this organism 
is responsible for more cases of menin- 
gitis than is generally recognized in- 
asmuch as this infant makes a total 
of three such recognized cases which 
have occurred within a period of one 
year in a city of approximately 111,- 
000 population. This infant makes 
the twenty-third reported case of L. 
meningitis to date. 


CASE REPORT 


Case 1—B. W., white male, was 
horn prematurely at East Tennessee 
Baptist Hospital on Aug. 14, 1951. 


Delivery was spontaneous and respi- 
rations were established immediately. 
Physical examination on the day of 
delivery showed no abnormalities 
other than small size. Birth weight 
was 4 pounds 13 ounces. Evaporated 
milk formula was started on August 
15 and was taken without difficulty. 
On the night of August 19, there was 
a brief attack of cyanosis which re- 
sponded quickly to oxygen. Next day 
he was noted to be jaundiced and 
more lethargie than previously. X- 
ray of chest and complete blood count 
at this time showed no abnormalities. 
On August 21, the weight had 
dropped to 4 pounds 6 ounces where 
it remained for six days in spite of 
gavage feedings of Olaec. On August 
24, the temperature was 101° F. ree- 
tally, and during the next three days 


ranged from 100.6° to 102° FF. On 
August 24, the infant began to have 


loose stools accompanied by a temper- 
ature of 102.4° F. Chloramphenicol, 
50 mg. every six hours, was started 
and a ¢lysis of 50 ¢.e. of Hartman’s 
solution was given. Next day he be- 
came more lethargic and muscular 
twitchings of the extremities were 
noted. The neck was never stiff and 
the fontanel was never bulging. Lum- 
bar puncture at this time revealed 
grossly cloudy xanthochromie fluid 
not under increased pressure. 

The white cell count on the spinal 
fluid was 1,119 per cubie millimeter 
with 43 per cent polymorphonuclear 
leukocytes and 57 per cent lympho- 
cytes. Spinal fluid sugar was 20 mg. 
per 100 ¢.c., and protein was 400 mg. 
per 100 ¢.c. After eight days of treat- 
ment the spinal fluid white cell count 
was 248 per cubic millimeter with 31 
per cent polymorphonuelear  leuko- 
eytes and 69 per cent lymphocytes; 
protein was 400 mg. per 100 ¢.c. The 
last lumbar puncture done after 
twenty days of treatment showed 
spinal fluid white cell count of 42 
with 52 per cent polymorphonuclear 
leukocytes and 48 per cent lympho- 
cytes; protein was 222 mg. per 100 
¢.¢., and sugar was 36 mg. per 100 ¢.c. 
Smear and Gram stain of the initial 
spinal fluid showed no organisms, but 
the culture showed an organism which 
was identified as L. monocytogenes.* 
Cultures of subsequent spinal fluid 
specimens were all negative. The 
white blood cell count was 18,100 with 
46 per cent polymorphonuclear leuko- 
cytes, 1 per cent eosinophils, 34 per 
cent lymphocytes, 10 per cent large 





*Our identification of the organism from 
both blood and spinal fluid was confirmed by 
Dr. William B. Cherry, Communicable Disease 
Center, Chamblee, Ga. 
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mononuclears, 5 per cent bands, and 
4 per cent juveniles. Hemoglobin was 
14 grams, and the red blood cell count 
was 4,750,000. Blood for culture was 
taken on the day of the initial lum- 
har puncture and was positive for L. 
monocytogenes.* Urinalvsis on the 
day of initial lumbar puncture showed 
trace of albumin and numerous pus 
Culture of the urine later 
showed E. coli but the culture became 
negative after antibiotic treatment 
was started. A few pus cells and 
granular casts persisted until dismis- 
sal from the hospital in spite of treat- 
ment. Heterophile antibody test on 
September 21 was negative. 


cells. 


Initial treatment consisted of peni- 
cillin 100,000 units every six hours 
intramuseularly, dihydrostreptomyein 
30 mg. every six hours intramuseu- 
larly, continued chloramphenicol 50 
mg. every six hours by gavage, and 
sulfadiazine 2 grains as the first dose 
followed by 1 grain every six hours 
by gavage. The organism isolated 
from the blood and spinal fluid was 
reported as being quite sensitive to 
aureomycin, chloramphenicol, and ter- 
ramycin, the relative sensitivity being 
in that order. It was quite resistant 
to dihydrostreptomyein, penicillin, 
and sulfadiazine. Accordingly, the 
latter three drugs were discontinued, 
and terramyein 50 mg. every six hours 
and aureomyecin 50 mg. every six 
hours orally were started on August 
31. On September 13, chlorampheni- 
col and terramycin were discontinued ; 
aureomyein was continued until Sep- 
tember 21 and then discontinued. 

After four days of treatment the 
infant began to show improvement. 
The stools became normal, the temper- 


ature became normal and remained 
so, he became more active and less 
lethargic, and he remained well hy- 
drated without the use of c¢lysis. 


Gavage feedings were necessary until 
September 6 after which the infant 
took the nipple. His weight showed 
a steady gain until on September 8&8 
the weight had reached 5 pounds. At 
the time of the infant’s discharge 
the hospital on September 17 


from 
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his weight was 5 pounds 614 ounces. 
At the time of discharge from the 
hospital there were no apparent re- 
sidual neurological findings. 

The infant has been seen at inter- 
vals since then and growth and de- 
velopment have been normal. He was 
last seen on March 1, 1952, at the age 
of 6 months; his weight at that time 
was 13 pounds 5 ounces. 


BACTERIOLOGY 


The specimen of spinal fluid meas- 
ured 2 ¢.c. and was moderately cloudy. 
An inoculum of 0.09 ¢.c. of the speci- 
men was streaked on a blood agar 
plate and placed in brain-heart in- 
fusion broth. The cultures were in- 
cubated at 37° C. and gave moder- 
ately good growth in’ twenty-four 
hours. Gram stains of the sediment 
from the spinal fluid were negative. 

A blood culture was made using 5 
¢.¢c. of blood in 30 ¢.e. of brain-heart 
infusion broth. Ineubated aerobically 
at 37° C., turbid growth was obtained 
in twenty-four hours. 

The bacteria which were isolated in 
pure culture from both the spinal 
fluid and blood were gram-positive 
rods with rounded ends. The organ- 
isms were found to be motile, and 
measured in width about 0.5 micron 
and in length from 1.0 to 3.0 microns. 
They stained evenly with Loeffler’s 
methylene blue and by Gram stain, 
and they were not acid-fast. Spores 
were not produced. The organisms 
grew well at room temperature and at 
37° C. Inereased carbon dioxide ten- 
sion by eandle jar did not enhance 
growth. In broth culture, the organ- 
isms were found to occur singly, in 
pairs, and with some short chain for- 
mation. The organisms grew well on 
the usual media used for the primary 
isolation of pathogens, i.e., blood agar 
plates, brain-heart infusion agar and 
broth, tryptose broth and agar, tryp- 
ticase soy broth, and chocolate agar 
plates. On blood agar, the colonies 
were gray, translucent, measured 1 to 
2 mm. in diameter, and gave B-he- 
molysis. At twenty-four hours, the 
zone of hemolysis was confined to the 
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margins of the colonies and was re- 
vealed only by removal of the colony. 
However, at seventy-two hours, the 
zone of hemolysis spreads appreciably, 
measuring up to 1.0 em. in diameter. 

Broth subeultures were made from 
the primary cultures of both spinal 


fluid and blood, and pure cultures 
twelve hours old were used for the 
physiological tests. Final readings 


of the physiological tests were made 
on the fifth day. Glucose, salicin, and 
sucrose gave prompt acid production, 
and no gas was produced. Dextrin, 
inulin, galactose, rhamnose, lactose, 
and glycerol were not fermented. 
Litmus milk gave an acid reaction 
with no evidence of precipitation or 
coagulation of milk protein. Gelatin 
was not liquefied. Indole and hydro- 
gen sulfide were not produced, and 
nitrates were not reduced to nitrites. 
Catalase was produced. 

Antibiotic sensitivity was deter- 
mined using disks of filter paper im- 
pregnated with three standard con- 
centrations of the particular antibi- 
otic. The impregnated disks were 
placed on previously inoculated plates 
which were then refrigerated for one 
hour and the results read at the end 
of twenty-four hours’ incubation at 
37° CC. The results of this sensitivity 
test are reported sensitive, moderately 
sensitive, moderately resistant, resist- 
ant, depending upon the diameter of 
the zone of inhibition of growth. The 
results obtained with this organism 
are as follows: sensitive to aureo- 
myein, chloromycetin, and terramy- 
cin; slightly sensitive to penicillin; 
resistant to streptomycin. <A tube di- 
lution test was used to determine the 
organism’s sensitivity to sulfadiazine, 
and it was found to be resistant in 
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concentrations ranging from 1.0 mg. 
per 100 e.c. to 100 mg. per 100 e.e. 

One drop of a twenty-four hour 
broth culture was instilled onto the 
conjunctival membrane of a rabbit’s 
eye, and 0.1 ©. of the culture was 
injected into the conjunctival sae of 
the other eve. A severe conjunctivitis 
developed in both eyes in eighteen 
hours. Aureomycin was given intra- 
venously, and aureomycin soaks were 
applied to remove the matted exudate. 
An uneventful recovery followed in 
a few days. 

Intravenous injection of organisms 
from a twenty-four-hour broth culture 
resulted in the death of the rabbits 
in twelve to eighteen hours. The 
dosage used was of the order of 10° 
organisms per cubie centimeter. Nu- 
merous minute abscesses were found 
in the liver. There were no other gross 
pathological changes noted. Intra- 
peritoneal injection of twenty-four- 
hour broth culture in the guinea pig 
produced peritonitis with numerous 
minute abscesses of both the liver and 
the spleen. There was no appreciable 
shift in the leukocyte differential 
count of the animals injected with 
this organism. 

SUMMARY 

The case of a premature infant 
who developed meningitis due to L. 
monocytogenes is presented. The or- 
ganism was found to be sensitive to 
aureomyein, chloramphenicol, and ter- 
ramycin, and the infant responded 
clinieally to these drugs. 
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HYGROMA COLLI 


A RETROPHARYNGEAL TUMOR SIMULATING AN ANGIOMATOUS GROWTH 


IlaAroLtp E. StapLer, M.D., J. K. BerMAN, M.D., AND THomas W. JoHNson, M.D. 
INDIANAPOLIS, IND. 


YGROMA eolli has been reviewed 

in excellent articles." * The em- 
bryology has been carefully described 
by Sabin® and by MeClure = and 
Sylvester.' 

Discussions of the subject eall at- 
tention to the variations in pathology, 
the multiloculation of the eysts, the 
the in- 
volving fascial planes and extending 
in and around the blood 
nerves, and other vital structures. It 
has been shown by all who have made 
a study of the disease that the em- 
bryologieal origin from a common 
primordian or endothelium which in- 
cludes arteries, veins, and lymphaties 
is exemplified by the fact that many 
of the cystic hygromas do involve 
blood the contents often 
include blood or blood elots. The fact 
that the cysts may actively grow and 
invade nerves and 
other structures has led some to ques- 
tion as to whether the growth 
primarily contained bloody fluid due 
to its origin in blood 
whether these vessels became subse- 
quently involved by active prolifera- 
tion of the endothelium. 

Most reviews have called at- 
tention to the difficulty in diagnosis 
in many cases in which branchial cleft 
cysts, lymphomas, and thyroglossal 
duet must be considered. <A 
more common complication, that of 
infection, may the 
difficult because the cyst may simu- 
late a suppurative lymphadenitis or 
an inflammatory cyst following a sup- 
purative lymphangitis. 


permeation as cysts grow, 


vessels, 


vessels and 


blood \ essels and 


vessels or 


also 


cysts 


make diagnosis 
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It is also to be emphasized that 
hygromas may be asymptomatic until 
the occurrence of acute lymphadenitis 
following which the failure of resolu- 
tion of the mass may e¢all attention to 
its part in the infection. 

One of us (J. K. B.) has operated 
upon thirty-seven patients with this 


anomaly since 1931, and in the fol- 
lowing locations’ : 
Neck 28 cases 
Axilla 3 cases 
» 


‘ases 


{ 
Inguinal region 2 « 
case 
( 

( 


Retropharyngeal region 1 
Thoracic wall 1 case 
Sacral area 1 case 


The purpose of this paper is to re- 
port a cystic hygroma of the neck. 
This lesion is unusual, not only be- 
cause of its probable origin and ex- 
tensive distribution but because the 
symptoms and signs were those of a 
retropharyngeal cyst containing blood 
but without external manifestations. 


CASE REPORT 


J. J. was born on May 17, 1950, and 
weighed 61, pounds at birth. No ab- 
normality was noted, and on July 7, 
1950, his weight was 1014 pounds. He 
developed acute tracheitis on Aug. 29, 
1950, without respiratory distress. 
Response to penicillin therapy was 
prompt. On Oct. 12, 1950, he was 
found to have an inspiratory stridor 
and evidence of respiratory infection 
was lacking. The stridor persisted, 
and in spite of the fact that the in- 
fant took formula well, he refused all 
solid foods. At the age of 5 months 
he weighed 15 pounds. 

On Mareh 12, 1951, the baby de- 
veloped a marked generalized cervical 
lvmphadenitis and a temperature of 
102° F. reetally. Treatment with 
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penicillin was effective and even the 
severe inspiratory stridor receded. 
Four days after onset of the infection, 
examination showed persistence of a 


mass in the left anterior cervical 
triangle. This mass had a eystie char- 
acter. There was a small rounded 


swelling in the posterior pharyngeal 
wall to the left of the midline. The 
infant was admitted to the Methodist 
Hospital on Mareh 22, 1951. 


On admission the hemoglobin was 
found to be 11.5 grams per 100 ¢.c. of 
blood; the red cell count was 3.65 


cervical spine 
displacement of 


Radiograms of the 


million, and the white cell count was 
8,450 per cubie millimeter of blood. 
The differential count, bleeding time, 
clotting time, and routine chest radio- 
vram were normal. 

A radiogram of the neck showed a 
soft tissue swelling of the left lateral 
portion of the neck, with anterior dis- 
placement of the laryngotracheal seg- 


ment. Straightening of the normal 
ecervieal lordotiec curve was evident. 
(Fig. 1.) 


Laryngoscopy was performed with 
the following findings: ‘‘The pos- 


terior wall of the pharynx is pushed 
out by a 


soft mass, the maximum 





region, 
the upper 
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point of swelling of the area being 
above the arytenoid region. This 
produces a partial obstruction by its 
meeting with the epiglottis. A needle 
was introduced into the tumor mass 
with aspiration of 3 ¢.c. of bloody 
fluid which failed to clot. Aspiration 
of the mass in the external neck was 
performed with removal of fluid of 
similar bloody nature.’’ (Fig. 2.) 
Microscopie examination of the 
fluid showed it to contain many de- 
generated red blood cells, polymor- 
phonuelear leukocytes and lympho- 





and the 


showing the soft tissue swelling 


trachea. 


eytes. Microorganisms were not seen 
on direct smear. Cultures were made 
with recovery of gram-positive cocci, 
both nonhemolytie streptococci and 
hemolytie Staphylococcus aureus. 

The infant was given repeated 
small blood transfusions, and on March 
31, 1951, was returned home. It was 
hoped that his general state might be 
improved, but his anorexia became 
severe and at the age of 1014 months 
he weighed only 17 pounds. The 
stridor was marked, and he began to 
lose weight. He was readmitted to 
the hospital on May 1, 1951, at the 
age of one year, and the diagnosis was 
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Sterno-mastoid m._—_, Jugular vein 


Lommon Carotid artery 


Fig. 2 Sketches showing the relationships of the tumor mass. 





Fig. 3 Microscopic section of a portion of the cyst, showing wall of dense fibrous connective 
tissue and simple connective tissue lining Inflammatory elements are apparent. 
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very much in doubt. The hemoglobin 
was found to be 10% grams per 100 
c.c. of blood and the white cell count 
was 16,000 per cubic millimeter of 
blood. Penicillin therapy was given 
because of severe otitis media. Trans- 
fusions were administered, and on 
May 12, 1951, the hemoglobin was 
12% grams per 100 ¢@.c. of blood and 
the white cell count had dropped to 
10,100 per cubie millimeter of blood. 
Physical findings were unchanged. 

On May 10, 1951, under ether anes- 
thesia, a transverse incision was made 
at the level of the criecoid eartilage. 
Greatly enlarged lymph nodes were 
removed. A large cystic hygroma was 
encountered which was multilocu- 
lated. This was dissected out and 
found to enter the carotid sheath 
separating the jugular vein = and 
carotid artery. It also extended down 
to the dome of the pleura and was 
adherent to the thoracic duet. <A 
complete excision of the primary and 
secondary cysts was thought to have 
been accomplished. Opening of each 
cyst was accompanied by momentary 
free flow of blood: however, the 
operative site was dry at the time of 
closure of the wound. 

Postoperative care included peni- 
cillin therapy and no complication oe- 
eurred. The patient was discharged 
from the hospital on May 16, 1951. 
His weight at that time was 16 
pounds. His general state of health 
was excellent at the age of 18 months 
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and his weight was found to be 23 
pounds at that time. 


CONCLUSION 


A ease of cystic hygroma of the neck 
is reported, showing the following un- 
usual characteristics: (1) the lack of 
external signs; (2) the presentation of 


a retropharyngeal e¢yst which con- 
tained blood and_ interfered with 
respiration and deglutition; (3) the 


extent of the permeation of this cyst 
which included involvement of the 
superior mediastinum, the pleura, the 
aortie arch, the internal jugular vein, 
the carotid artery, and the vagus 
nerve. The difficulty in diagnosis is 
shown as well as successful treatment 
of the lesion by radical surgical ex- 
cision. 

Our appreciation is expressed to James 
F. Glore for his excellent technical 
ance, 


assist 
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DISEASES IN 


PEDIATRIC 


PRACTICE 
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+ pe of the most trying and diffi- 
cult problems facing the medical 


mveologist is that of convincing the 
physician that mycotic diseases are not 
of rare occurrence. To state that a 


differential diagnosis in many pulmo- 
nary and systemic diseases should take 
into consideration the possible presence 
of fungi as causal agents must some 
day be accepted as fact. 

Although chicken pox, measles, and 
whooping cough are the more common 


childhood 


coecidioidomycosis, 


diseases, histoplasmosis, 


and thrush are 


also children’s diseases. Unfortu- 


nately, all too often some of these dis- 
eases are unsuspected and the diagno- 
made until death oe- 


sis may not be 


curs, or perhaps a diagnosis is never 


made 
A brief discussion of certain my- 
coses is presented herein with the 


hope that it may alert pediatricians 
who have not had an opportunity to 
familiarize themselves with these my- 


coses and their proper diagnosis. 


MONILIASIS 


The etiological agent, Candida albi- 
cans, is found in the mouth, intestinal 
tract, and on the skin of normal indi- 
viduals, but in the presence of favor- 
able conditions, such as a lowered tis- 
sue resistance, it may give rise to vari- 
ous types of lesions. 

Thrush is not an uncommon disease 


of newborn infants. Anderson' stated 


From the 
University, 


Department of Microbiology, Yale 
School of Medicine 
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that this disease is found in healthy 
infants but as they become older it is 
then seen only in debilitated infants or 
older children. Thrush is a disease of 
the mueous membranes and of the skin, 
the 


lesions in 


formation of 
the 
the 
part of the skin as the neck, groin, and 


characterized — by 
curdlike 


eczema-like 


white, mouth 


and lesions on moist 


interdigital areas. The lesions of the 
mouth appear as white 
the 

The corners of the 


patches or 


membranes on tongue, gums, 


cheeks, or tonsils. 
mouth may also be invaded by C. albi- 
cans, giving rise to fissures which ooze. 
This form of the disease is known as 
perléche. If limited to the mouth, the 
disease is usually mild, but it may be- 
come chronic, gradually spreading to 
the 
ean 


other mucous membranes and to 


skin. Under such conditions it 
become generalized and terminate fa- 
tally although, fortunately, such cases 
are very rare. 

Andrews® reported a case of monil- 
iasis seen in a 9%-vear-old child who 
two years earlier had “double pneu- 
Since that time the child had 


been underweight and had had furun- 


monia.” 


eulosis. When Andrews examined this 


patient she had an eruption on the 


scalp, mouth, nails, and skin which 


vielded C. albicans on culture. Despite 
eareful treatment over a_ period of 
months the patient showed little im- 
provement. 

Engelhard'* reported a case of monil- 
female infant. 


iasis in a 7-month-old 
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At onset there was oral thrush which 
then spread to the skin. The lesions 


were erythemato-squamous plaques, 
varying in size up to 1 em., and were 
the body. CC. 


albicans was isolated from eatheterized 


present over most of 


urine, the mueous membranes of the 


colon by proctoscopy, and from the 
skin lesions. One month after onset 
the patient improved spontaneously 


and continued to do so with use of po- 
tassium iodide therapy. 

Pulmonary moniliasis is a form of 
the disease that is rarely seen in chil- 
dren. If such a diagnosis can be made 
it must be done by a process of elimi- 
nation. When all else has been ruled 
out, especially tuberculosis, then cer 
tain physicians coneede that a patient 
has pulmonary moniliasis. It is still a 
debatable question whether pulmonary 
moniliasis is to be regarded as a pri- 
mary or secondary infection. 
diag- 


Scrapings 


Cutaneous moniliasis can be 
nosed with laboratory aid. 
of nails and skin may be placed in a 
drop of 20 per cent potassium hydrox- 
ide heated. The 
fungus budding 
veastlike cells with an oceasional hypha 
also being noted. Similar materiais 
should be planted on Sabouraud’s me- 


and on 


and then gently 


appears as small, 


dium (room 


blood agar (37° (¢ 


temperature ) 
‘.) in an attempt to 
isolate the fungus. 

In attempting to diagnose pulmo- 


nary moniliasis, (. albicans must be 
found repeatedly in the direct exami- 
nation of sputum. Bronchial secre- 


tions and sputum are used in isolation 
the 
skin and nail serapings. 


attempts in same manner as are 


Within four to five days a creamy 


white colony may develop on Sab- 


This should 


be subeultured twice on sugar-free me- 


ouraud’s or blood agar. 
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dium and then placed on cornmeal agar 
by cutting furrows into the medium 
with the transfer needle. If the etio- 
logical agent is C. albicans, characteris- 
tie chlamydospores may be produced 
on this medium. Sugar fermentations 
are employed according to the method 
of Conant.® 

Serological tests are of little value 
in diagnosing moniliasis for there is a 
high degree of cross reaction between 


species of Candida. About 40 to 50 


per cent of normal individuals may 
have agglutinins for C. albicans. In 


discussing pulmonary moniliasis, Co- 
nant states that presence of aggluti- 
nins, precipitins, or complement fixing 
antibodies may be proof of invasion of 
indicate whether 


will not 


the invasion is primary or secondary. 


tissues but 


Treatment of moniliasis may depend 
upon therapy being directed toward 
predisposing factors. Proper diet and 
fluid balance will, in many eases, help 
clear up thrush. More specifie therapy 
may inelude the use of 1:10,000 gen- 
tian violet painted on areas of thrush 
or a 1:100,000 gentian violet gargle. 
An exeess amount of gentian violet 
should not be applied to these lesions 
in the mouth, for children may develop 
a serious and sometimes fatal form of 
aspiration pneumonia if this dye is 
allowed to drain into the throat. 

At the present time, clinical and ex- 
perimental evidence contraindicates 
the use of antibiotics, especially peni- 
cillin, aureomyein, and chlorampheni- 
The litera- 
ture is becoming replete with reports 


col, in eases of moniliasis. 


on the development of moniliasis as a 
Sev- 


side reaction to antibioties.'* 7° * 


eral factors have been proposed: in at- 
tempting to explain the enhancement 
of the growth of (. albicans in vivo by 


antibioties. Among these is the possi- 
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bility that the antibiotics contain sub- 
stances that actually stimulate C. a/bi- 
Polonovski*’ and others have 
that the 
growth of bacteria competing with (C. 


cans." 

suggested suppression of 
albicans for growth substances may en- 
able the fungus to grow more fluently. 
Harris'® has discussed the possibility 
that (. albicans gathers “virulence fol- 
the 
the action of 


lowing destruction of intestinal 


bacterial flora by aureo- 
myein or chloramphenicol, then invad- 
ing tissues, the resistance of which may 
the effects of 


complex de- 


have been lowered by 


> 


riboflavin or vitamin B 


ficiency.” 
HISTOPLASMOSIS 


Over one-sixth of the cases of dis- 
seminated histoplasmosis have been in 
children under 15 months of age. 
Kneidel and Segall'* reviewed ninety- 
six cases of disseminated histoplasmo- 
reported between 1907 and 1949, 
that 


children of 


SIS, 


and noted twenty-seven of them 


were in which seventeen 


were under the age of 15 months. 

[listoplasmosis has two forms: a 
primary pulmonary form characterized 
as a benign infection giving rise to 
calcified lesions in the periphery of the 
lungs, and a disseminated form. 

The primary cases do not have any 
the 
usually very mild and may be passed 
off by 


respiratory 


definite syndrome, for disease is 


most individuals as an upper 


involvement. Such pa- 
tients give skin tests to histoplasmin, 
and chest films will show ealeification 
in lung fields and hilar lymph nodes. 
Histoplasma capsulatum has been iso- 
lated in only a few instances of pri- 
mary histoplasmosis. 

Disseminated histoplasmosis is a sys- 
the 


It is usually char- 


temie disease involving reticulo- 


endothelial system. 
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acterized by a large spleen and liver, 
a septic temperature, leukopenia, and 
anemia. Clinical features are of an in- 
fection with an insidious onset. Weight 
loss, fever, and gastrointestinal dis- 
turbances appear as the disease pro- 
gresses. Gastrointestinal symptoms 
vary from a simple diarrhea to severe 
such 


ulcerative enteritis. Because of 


ambiguous symptoms this disease is 
often diagnosed as aleukemie leukemia, 
Hlodekin’s disease, brucellosis, Gauch- 
er’s disease, or tuberculosis. 


McLeod 
four 


and associates** reported 
histoplasmosis, two in 
the 


pital in Washington, D. C. 


eases of 
Children’s Hos- 
The differ- 
ential diagnosis ineluded bronchopneu- 


siblings, seen at 


monia, Ilodgkin’s disease, tuberculosis, 
aleukemic, leukemia, and Boeck’s sar- 
eoid. 

Iams and Keith" reviewed eighty- 
eight cases of histoplasmosis of which 
twenty-eight were in children, twenty 
being less than 15 months old (some of 
these cases were included in Kneidel’s 
They noted that only a few 
On the 
basis of their observations they divided 


review ). 
had been diagnosed clinically. 


the clinical symptoms of histoplasmosis 
The first ineluded 


loss, hypochromie 


into two groups. 


fever and weight 
normoeytie anemia, splenomegaly, and 
hepatomegaly. The second group in- 
cluded leukopenia or a normal leuko- 
eytie count, a respiratory infection, 
gastroenteritis, lymphadenopathy, and 
dermatitis. It was their opinion that 
any patient presenting all of the symp- 
the 


more symptoms of the second group 


toms in first group and one or 
should have histoplasmosis ineluded in 
the differential diagnosis. 

Lehman*’ studied four cases of his- 
toplasmosis seen at the Indiana Uni- 


versity medical center during 1947 and 
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1948. All were in children under one 
vear of age and presented similar 
symptoms which ineluded _ severe 


anemia, leukopenia, splenomegaly, and 


lvmphadenopathy. Onset of the dis- 
ease began with a respiratory involve- 
ment, followed by anemia and _ pur- 
pura. 

The etiological agent of this disease 
is H. capsulatum, a white, cottony, 
filamentous fungus when eultured on 
Sabouraud’s medium at room tempera- 
ture. Microscopically, the culture will 


reveal small pyriform conidia 
As the 


these 


many 
borne on branching hyphae. 
becomes older some of 
develop thick 
These tubereulated chlamydo- 
spores are a characteristic feature of 


eulture 
conidia tuberculated 


walls. 


H. capsulatum and serve to distinguish 
it from the filamentous form of Blasto- 
myces dermatitidis. 

On blood agar ineubated at 37° C. 
H. capsulatum grows as a yeastlike or- 
ganism, reproducing by budding. Colo- 
nies are creamy, moist, and yellowish- 
white resembling Micrococcus pyogenes 
var. aureus. When these yeastlike cells 
are subeultured to Sabouraud’s me- 
dium and ineubated at room tempera- 
ture they give rise to hyphae and even- 
tually to the tubereulated chlamydo- 
spores. 

In making a diagnosis of histoplas- 
mosis the fungus should be sought in 
bone marrow as well as in peripheral 
blood, sputum, and exudates. These 
materials should also be planted on 
Sabouraud’s medium, blood agar, and 
stained with Wright’s or Geimsa stain. 
Final identification of I. capsulatum 
ean be made by injecting mice or 
guinea pigs intraperitoneally with a 
saline suspension of either the veast 
phase or the filamentous phase of the 
If such animals are autopsied 


fungus. 
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three to four weeks later, impression 
smears of the liver or spleen may re- 
veal the typical yeastlike organisms 
within the reticuloendothelial cells. 
The histoplasmin skin test is not a 
diagnostic test and must be interpreted 
in the same manner as the tuberculin 
test. Cross reactions with other fungi 
are known to occur and for this reason 
all batches of histoplasmin must be 


earefully standardized before being 
used. Positive skin tests have been 


observed in normal individuals living 
in an endemic area, as well as in in- 
fected patients. 

A complement fixation test for histo- 
plasmosis has been developed which 
ean be considered a diagnostic test. 
This test usually becomes positive dur- 
ing an active progressive disseminating 
As the patient 
improves, the complement fixation test 


stage of the disease. 


becomes negative. 

Norden®* modified the Middlebrook- 
Dubos hemagglutination test for tuber- 
sheep cells sensitized 


culosis, using 


with histoplasmin. Ile was able to ob- 
tain titers as high as 1:15,120 with sera 
of rabbits immunized with //. capsula- 
tum. There were no cross reactions in 
sera containing antibodies for C. albv- 
cans or Sporotrichum schenckii. 

Ilow this disease is actually acquired 
is not known and why the incidence of 
histoplasmosis in young children should 
be so high is also unknown. Emmons 
has recovered the organism from soil'* 
as well as from animals.'' There have 
been more than a dozen eases of histo- 
plasmosis reported in dogs since 1939. 
Mosier and others?’ suggested the pos- 
sibility of the dog as a source of the 
This 
is an interesting possibility in view of 
the fact that many children have dogs 
The atrium of infection in 


-ausal fungus for human beings. 


as pets. 
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the primary pulmonary eases of histo- 
plasmosis is undoubtedly by way of 
the 
fungus must enter the body through 


the respiratory tract. However, 
the mouth since primary lesions have 
been found on the lip, tongue, and in 
the larynx. 

Although the majority of the cases 
of histoplasmosis are benign and often 
give no ¢linical symptoms, the serious- 
ness of the progressive form of this dis- 
ease serves to emphasize the need for 
some therapeutic agent which may be 
used with suecess in combating this in- 
fectious disease. 

Many drugs including iodides, neo- 
arsphenamine, stilbamidine, actidione, 
the antibioties, sulfonamides, and mer- 
curials have been tried without success. 
Recently, Christie and associates* have 
reported on twelve patients with pro- 
gressive disseminated histoplasmosis 
who were treated with ethyl vanillate. 
Five of these patients are ‘‘living and 
well.’’ This report is the 
that a 
have been found which of- 


apparently 


first to indicate therapeutic 


agent mas 
fers hope in the treatment of histo- 
plasmosis. 
COCCIDIOIDOM YCOSIS 

This disease has as its endemic area 
the the United 
States, southern Cali- 
fornia, Arizona, Texas, and New Mex- 


southwestern part of 


particularly 
ico. Coecidioidomyecosis has been seen 
in other states, ineluding North Caro- 
but 
eases were patients who had been in 


lina®? and Massachusetts, these 
the endemie area or who had been in 


contact with Coccidioides immitis in 
the laboratory. 

Coecidioidomycosis has two elinieal 
forms. The first is a primary pulmo- 
nary involvement characterized by be- 
ing an acute but benign self-limiting 


Although 


respiratory disease. 


many 
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of such cases are asymptomatic, some 


present symptoms similar to influenza. 


Headache, night sweats, sore throat, 
anorexia, and generalized aching are 
Kight to 


fifteen days after onset, erythema no- 


the more common symptoms. 


dosum may develop on the skin or 
other areas. These nodules may dis- 
appear in four to five days, with re- 
covery of the patient usually occurring 
within three to six weeks. 

The second form of coecidioidomyco- 
sis is the granulomatous or the dissemi- 
nated type. This is a progressive form 
of the disease usually accompanied by 
lvmphatie and hematogenous spread to 
many sites within the body, the more 
common ones ineluding meninges, 
lvmph nodes, lungs, and bones. Faber* 
that in 


ankles, fingers and toes, vertebrae, and 


stated children bones of the 


ribs are most commonly involved. 
The primary skin lesions develop as 
granulomas which progress to ulecera- 
tion. These may heal or progress to 
involve the subeutaneous tissues. Some 
of these cutaneous lesions may resemble 
“oummas and other granulomas such 
as tuberculosis verrucosa ecutis.”*? In 
involvement, 
loss, and 
pain the with 
death occurring within a few weeks. 


a generalized syvstemic 


weight high temperature, 


are chief symptoms, 

Smith*' observed that in areas where 
the population is stable, coecidioidomy- 
cosis is a childhood disease and pa- 
tients appear to aequire lasting im- 
munity. In a series of 432 
acute coecidioidomycosis with erythema 
nodosum he noted that 101 patients, or 
23.4 per cent, were under 15 years of 


“ases of 


age.** 
Faber,* 
that in 


of eases of acute coccidioidomycosis in 


work, 
the number 


Smith’s 
California 


discussing 


noted 


patients under 15 vears of age (23.4 
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per cent) was almost the same as the 
proportion of the population under the 
same age (23.8 per cent); the opposite 
was true in granuloma coccidioidomy- 
cosis in which the incidence in children 
is only 8 per cent. He further stated 
that the high proportion “of child- 
hood eases under 4 years may indicate 
a special susceptibility in the earliest 
years.” 

Mapes** noted that children are less 
prone to dissemination than are adults 
except in the early vears. The dark- 
skinned races such as the Negro, Mexi- 
ean and Filipino have a tendency to 
develop the disseminated form seven 
to ten times more frequently than the 
Caucasian race. 

Cohen® reported ten cases of coccid- 
ioidomyecosis in children ranging from 
a 6-month-old infant with spina ven- 
tosa to a 12-year-old Negro girl with 
involvement of the spine. He noted 
that over 95 per cent of the active 
-ases having positive skin tests had pri- 
mary pulmonary lesions. Of these, 
over 90 per cent of the pulmonary le- 
sions had completely healed. 

Sputum, skin scrapings, pleural 
fluids, and biopsy specimens should be 
examined directly in 20 per cent potas- 
sium hydroxide for the presence of 
typical spherules. These spherules are 
thick walled, measuring 20 to 80 mp in 
diameter, do not bud but do contain 
many endospores when mature. To 
isolate the fungus such materials may 
be transferred to Sabouraud’s medium 
and the cultures incubated at room 
temperature. Material may also be in- 
jected intratesticularly into guineé 
pigs which, when killed after two to 
three weeks, should reveal the spher- 
ules within the tissues. 

C. immitis grows as a cottony, gray- 
ish-white colony on Sabouraud’s me- 
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dium or blood agar. The spherules seen 
in tissues are difficult to obtain in cul- 
tures.** Microscopie examination of 
the cottony growth reveals branching, 
septate hyphae which break up into 
thick-walled, rectangular, ellipsoidal, 
or spherical arthrospores. 

The ecoecidioidin skin test, having 
the same significance as the histoplas- 
min or tubereulin skin test, is not diag- 
nostic but is useful in suggesting an 
infection. One-tenth of a milliliter of 
a 1:100 dilution of coecidioidin is given 
intradermally and the site then exam- 
ined in twenty-four and forty-eight 
hours for areas of induration of 5 mm. 
or more in diameter. In cases where 
the individual is likely to be highly 
sensitive, a greater dilution of coeeidi- 
oidin should be used. In some granu- 
lomatous infections, dilutions of 1:10 
may be necessary to elicit a positive 
skin test. 

Smith and co-workers® developed 
complement fixation and precipitin 
tests as aids in the diagnosis of coceidi- 
oidomycosis. They have noted that 
the pricipitins are established during 
the first month of illness, becoming 
negative within three months. The 
complement fixation test becomes posi- 
tive in active progressive disseminated 
infections and ean, therefore, be con- 
sidered a diagnostic test. As the pa- 
tient recovers, the titer will fall. These 
investigators found that a combined 
use of the precipitin and complement 
fixation tests made it possible to detect 
“over 90 per cent of clinically manifest 
uncomplicated primary infections, but 
less than 10 per cent of asymptomatic 
infections.” This combination verified 
the diagnosis in three-fourths of the 
sases of coccidioidal pulmonary c¢avi- 
ties and 99 per cent of disseminating 


infections. 
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There is no specific treatment for 
the 


forms of coecidioidomycosis. In 


disseminated 
the 
eases of the acute primary form, bed 


either primary or 


rest should be maintained until chest 
films become clear and the sedimenta- 
tion rate returns to normal. 

Lack'® observed that prodigiosin, a 
water-insoluble red pigment produced 
dilution 
fungistatie for €, 
1 : 100,000 


was fungicidal in forty-eight hours in 


by Sarratia marcescens in a 


of 1:500,000 was 
immitis, and a dilution of 


vitro. Egebere" recently reported on 
the treatment with prodigiosin of nine 
with dissemi- 


patients, all Negroes, 


nated coecidioidomycosis. Three re- 
covered and are apparently clinically 
well after two or three vears’ observa- 
tion. Six died, three having been mori- 
bund at time therapy was started. 
Antibiotics, sulfonamides, and iodides 
have been ineffective. Tvrothricin used 
superficial lesions 


topically on may 


have value.*® Cohen® reported the use 
of sodium ecaprylate and ethyl vanil- 
late in the treatment of coccidioidomy- 
but 


stated that it was too early to draw 


cosis based on in vitro studies, 


any conclusions. 


TINEA CAPITIS 


Ringworm of the sealp is primarily 
a children’s disease. The primary le- 
sion begins as a small, round, sealy 


pateh or papule penetrated by a hair. 


As the lesion inereases, the hairs be- 
come lusterless, brittle, breaking off, 
giving a symptomatie alopecia. In- 
tense itching is frequently a_ pro- 


nounced symptom with secondary in- 


fection developing as a_ result of 
seratehing. 

Tinea capitis is an infectious disease 
often becoming epidemic in form. In 


eases it is believed that the fun- 


many 
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gus is transferred by barbers who have 
failed to sterilize their clippers prop- 
erly. 

Many of the lesions will disappear 
spontaneously at puberty regardless of 
therapy. This is particularly true with 
infections caused by Microsporum 
Rothman 
have shown that 


audouint. and associates*' 
hairs of adults eon- 
tain a higher concentration of fungi- 
statie free fatty acids with 7, 9, 11, and 
than do children’s 


13 earbon atoms 


hair. They suggest that this may ex- 
the 


puberty. 


seen at 
These fatty acids do not kill 
fungus spores present in the hair but 


plain spontaneous cure 


prevent healthy hairs from becoming 

infected. 
Although 

have been associated with tinea capitis, 


species of Trichophyton 
M. audouwint and M. canis are the chief 
etiological agents. 

M. canis usually produces an inflam- 
matory reaction with  pustulation, 
crusting, and patches of alopecia, al- 
though it may give rise to lesions that 
cannot be distinguished from those of 
M. audouini. 

Infections due to MW. audouini are 
rarely inflammatory and are usually 
characterized by pruritic scaly patches 
in which stubs of broken hairs may be 
seen. 

M. canis is usually contracted from 
animals, and W. audouini is acquired 
by direct contact with an infected per- 
son, hat, barber’s clippers, or other 
articles. 

M. audouini is the agent responsible 
for epidemic ringworm of the sealp. 
Mitchell** stated that epidemics due to 
fungus have 
New York 


Chicago. Thirty-nine 


this gradually spread 
Detroit 


new 


from toward and 
‘ases of 
tinea capitis were seen in the derma- 


tology clinic of the New Haven Hos- 
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pital from September, 1949, to Novem- 
ber, 1950. Of these, thirty-three were 
due to M. audouini, six to M. canis. 
Downing and associates’ reported that 
of seventy-seven cases of tinea capitis 
seen in the Boston area during 1949, 
forty-seven were due to M. audouini, 
twenty-nine to M. canis, and one to 
Trichophyton violaceum. 

The laboratory diagnosis of tinea 
capitis is essential because infections 
due to M. audouini are often more re- 
sistant to therapy than are those of M/. 
canis. They may require x-ray epila- 
tion. The diagnosis is made by examin- 
ing epilated hairs that have been 
found to fluoresce in Wood’s light, 
and by placing them on Sabouraud’s 
medium which is then ineubated at 
room temperature. Potassium hydrox- 
ide preparations of these infected hairs 
will reveal fungus spores in mosaic ar- 
rangement around the outside of the 
hair. 

M. audouini is a slow-growing organ- 
ism producing a grayishlike colony 
with scanty aerial mycelium. Micro- 
scopic examination of the culture will 
rarely show the presence of fuseaux, 
but chlamydospores are frequently 
found. Oceasionally, a freshly isolated 
strain will have microconidia. M. canis 
grows moderately fast, developing 
abundant cottany aerial mycelium with 
a canary yellow pigment surrounding 
the colony. Microscopie preparations 
may reveal large, rough, thick-walled 
and tapering fuseaux which usually 
have four to eight septa. Conant’ 
found rice medium useful in differenti- 
ating between these two species, J/. 
audowini failing to grow on this me- 
dium. 

Treatment of ringworm of the scalp 
begins by having the hair closely 


clipped. Daily shampoos with soap 





and water are given followed by appli- 
eations of 4 per cent salicylic acid and 
6 per cent sulfur in petrolatum.** Cop- 
per undecylenate ointment or 5 per 
cent salicylanilide ointment is fre- 
quently used as are 5 per cent am- 
moniated mereury salve and 1 per cent 
thymol. As many hairs as possible 
should be epilated manually with 
tweezers or adhesive tape. In exten- 
sive lesions or the more resistant cases 
x-ray epilation may be necessary. 

Lewis and collaborators”: stated that 
90 per cent of the cures in 312 cases 
of tinea capitis due to M. audouini 
were obtained with roentgen therapy. 
He noted that estrogens and androgens 
were fungistatie in vitro but his results 
in vivo were very disappointing. Other 
dermatologists have had similar results 
with hormones. 

Schwartz and co-workers** during 
1944 and 1945 examined 8,657 children 
in Hagerstown, Md., and found 565 
with tinea capitis. All but eight of 
these were due to M. audouini. They 
were able to control this epidemic with 
topical applications of 5 per cent sali- 
eylanilide in Carbowax 1500. These 
investigators believed that the electric 
clippers used by barbers were the prin- 
cipal means of spreading the causal 
fungus and suggested that the clippers 
be immersed in “petroleum oil (having 
a boiling point of 150° C.-200° C.) kept 
at 100° C. and working the clippers for 
2 seconds while in the oil.” 


REFERENCES 


1. Anderson, N. A.: Textbook of Pedi- 
atrics, ed. by Waldo E. Nelson, Phila- 
delphia, 1945, W. B. Saunders Co., p. 240. 

2. Andrews, G. C.: Atlantic Dermatologi- 
cal Conference: Moniliasis, Arch. Der- 
mat. & Syph. 60: 843, 1949. 

3. Brennemann’s Practice of Pediatrics, 
Vol. 11, Hagerstown, 1948, W. F. Prior 
Co. 











20. 


t. 


10. 





























































112 THE JOURNAL 


Christie, A., Middleton, James G., Peter- 
, J. Cyril, and MeVickar, David L.: 
Treatment of Disseminated Histoplasmo 
sis With Ethyl Vanillate, Pediatrics 7: 
18, 1951. 

Cohen, R.: Coecidioidomycosis. Case 
Studies in Children, Arch. Pediat. 66: 
241, 1949. 

Cohen, R.: Four New Fungicides for 
Coccidioides immitis, Arch, Pediat. 68: 
259, 1951. 

Conant, N. F.: Studies in the Genus 
Microsporum. 1. Cultural Studies, Arch. 
Dermat. & Syph. 33: 665, 1936. 


son 


. Conant, N. F., and others: Manual of 


Clinical Mycology, Philadelphia, 1945, 
W. B. Saunders Co. 

Downing, J. C., Baird, J. W., and Paci, 
D.: Fungous Disease in the Boston 
Area, New England J. Med. 243, 564, 
1950. 

Egeberg, R. O.: Paper presented to the 
A. M. A, Clinical Session, Los Angeles, 
Calif., Dee. 4-7, 1951, quoted from Anti 
bioties Newsletter, vol. 1, No. 22, 1952. 
Emmons, C. W., and Ashburn, L. L.: 
Histoplasmosis in Wild Rats. Occur 
rence and Histopathology, Pub. Health 
Rep. 63: 1416, 1948. 

Emmons, C. W.: Isolation of MITHisto 
plasma capsulatum From Soil, Pub. 
Health Rep, 64: 892, 1949. 

Engelhard, L. F.: Candida albicans In 
fection in a Child, J. Pepiar, 32: 404, 
1948, 

Foley, G. E., and Winter, W. D., Jr.: In 
creased Mortality Following Penicillin 
Therapy of Chick Embryos Infected 
with Candida albicans var. stellatoidea, 
J. Infect. Dis, 85: 268, 1949. 

Fureolow, M. L.: Round Table in Sys 
temic M veoses: Histoplasmosis, Pedi 
atries 2: 712, 1948. 

Harris, H. J.: Aureomycin and Chlor 
amphenicol in Brucellosis, J. A. M. A. 
142: 161, 1950. 

Iams, A. M., and Keith, Haddow M.: 
Histoplasmosis in Infancy, J. Peptar, 30: 
123, 1947. 

Kneidal, J. H., and Segal!, H.: Acute 
Disseminated Histoplasmosis in Chil 
dren. Report of Three Cases, Pediatrics 
4: 596, 1949. 

Lack, A.: Prodigiosin. 1. Antibiotie 
Action on Coccidioides immitis in vitro, 
Proce. Soc. Exper. siol. & Med, 67: 179, 
1949, 

Lehman, R. M.: Technics Used in 
Demonstrating Histoplasma capsulatum, 
Am, J. Med. Tech. 16: 18, 1950. 

Lewis, G. M., Hopper, M., and Reiss, F.: 
Ringworm of Sealp: Clinical Data in 
Recent Cases. Experience With Local 
Endocrine Therapy, J. A. M. A. 132: 


62, 1946. 


OF 


28. Norden, A.: Agglutination of Sheep’s 


9 


34. Smith, C. E.: Epidemiology of Acute 


36. 


oo 


26. 


. Schulumberger, Hans G.: A Fatal Case 


3. Schwartz, L., and others: Control of 


. Smith, C. E.: Medical Progress; Recent 


. Smith, D. T., and Harrell, E. R., Jr.: 


\8. Sutton, R. L., and Sutton, R. L., Jr.: 


PEDIATRICS 


Lewis, G., and Hopper, M.: An Intro 
duction to Medical Mycology, ed. 3, 
Chicago, 1948, The Year Book Publish 
ers, Ine. 

Mapes, R. W.: Brennemann’s Practice 
of Pediatrics, vol. 11, Hagerstown, 1948, 
W. F. Prior and Co. 

MeCleod, J. H., Emmons, C. W., Ross, 
P., and Burke, F. G.: Histoplasmosis: 
Report of Four Cases, Two in Siblings, 
J. PEDIAT. 28: 275, 1946. 

Mitchell, J. H.: Epidemic Ringworm of 
the Scalp, M. Clin. North America, p. 
2835, 1948. 

Moore, Morris: In vivo and in vitro 
Effect of Aureomycin Hydrochloride on 
Syringospora (Monilia, Candida) albicans, 
J. Lab. & Clin. Med, 37: 703, 1951. 
Mosier, J. E., Barner, R. D., and Davis, 
J. C.: Histoplasmosis in Dogs, J. Am. 
Vet. M. A. 116: 128, 1950. 


Erythrocytes Sensitized With Histo 
plasmin, Proc. Soe. Exper. Biol. & Med. 
70: 218, 1949. 

Polonovski, C.: Mycoses a Candida al- 
bicans complication de la therapeutique 
antibiotique, Semaine hép. Paris 27: 1718, 
1951. 

Papperfort, R. R., and Schnall, E. 8.: 
Moniliasis in Patients Treated With 
Aureomycin, Arch, Intern. Med. 88: 729, 
1951. 

Rothman, S., Smiljaniz, A., Shapiro, A. 
L., and Weitkamp, A. W.: The Spon 
taneous Cure of Tinea Capitis in Pu 
berty, J. Invest. Dermat. 8: 81, 1947. 


of Coecidioidomycosis With Cultural 
Studies, Am. J. M. Se. 209: 483, 1945. 


Ringworm of the Sealp Among School 
Children, J. A. M. A, 132: 58, 1946. 


Coccidioidomyecosis With Erythema No- 
dosum, Am. J. Pub. Health 30: 600, 1940. 


Progress in Pulmonary Mycotie Infec- 
tions, Calif. & West. Med. 67: 179, 1947. 
Smith, C. E., and others: Serological 
Tests in the Diagnosis and Prognosis of 
Coecidioidomyecosis, Am: J. Hyg. §2: 1, 


1950. 


Fatal Coccidioidomyecosis: Case of Lab- 
oratory Infection, Am. Rev. Tuberc. 57: 
368, 1948. 


Handbook of Diseases of the Skin, St. 
Louis, 1949, The C. V. Mosby Co. 

Woods, J. W., Manning, I. H., Jr., and 
Patterson, ©. N.: Monilial Infections 
Complicating Therapeutic Use of Anti 
bioties, J. A. M. A. 145: 207, 1951. 

















Psychologic Aspects of Pediatrics 





GROUP THERAPY WITH PARENTS: AN APPROACH TO THE 
REHABILITATION OF PHYSICALLY DISABLED CHILDREN 
Doris H. Mitman, M.D. 

BROOKLYN, N. Y. 


HIS communication will report an 

experience with group therapy of 
parents of physically disabled chil- 
dren in a chronie disease hospital. 
Slavson’s' definition of group therapy 
corresponds most closely to the sense 
in which it is employed here: ‘‘Treat- 
ment through interviews in groups 
where problems are ventilated, inner 
pressures and anxieties released, and 
guidance given by therapists as well 
as by patient participants.”’ 

Group therapy is not a new tech- 
nique, having been used by Schilder? 
and others in the treatment of adult 
psychoneurotie patients. In the field 
of child psychiatry Amster® in 1944 
and others employed the technique of 
group therapy in the collective or 
group guidance of parents of children 
receiving psychotherapy. 

In November, 1950, group therapy 
with parents was undertaken at a 
chronie disease institution for the two- 
fold purpose of clinical investigation 
and psychotherapy. The group was 
composed largely of parents of cere- 
bral palsied children, but children 
with other conditions were also in- 
cluded, i.e., spina bifida with para- 
plegia, and poliomyelitis. The com- 
mon feature in all of these youngsters 
was a disability in the area of loco- 
motion, but some of them suffered in 
addition from visual, auditory, and/or 
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for Chronic Diseases, Pediatric Service of Dr. 
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Dr. Leo Koven, Director. 


speech disorders, and varying degrees 
of mental retardation. 

The parents met in groups of ten to 
twenty for one and one-half hours two 
evenings each month. The group was 
heterogeneous as to socioeconomic, 
educational, and intellectual levels, 
but nevertheless maintained cohesion 
because of the common interest. <A 
pediatrie psychiatrist led or moder- 
ated the discussion attempting to keep 
the tone of the meetings informal yet 
orderly. The usual procedure was 
for the physician to propose a topie or 
facet of the problem as a point of de- 
parture and then to let the group it- 
self carry the burden of the diseus- 
sion. The therapist participated only 
to the extent of summarizing or re- 
stating the parents’ ideas or raising 
further points. In general, the ap- 
proach was nondirective and every 
effort was made to have the parents 
formulate their own answers to the 
questions they raised. Initially, some 
parents seemed bewildered by or re- 
sentful of the lack of direction but 
later came to see its purpose. In the 
beginning several parents were quite 
reserved, but as time went on, they 
became more confident and _ out- 
spoken. Parents often disagreed with 
one another, sometimes gently and oe- 
‘asionally quite vigorously. At no 
time, however, did the differences of 
opinion threaten the cohesiveness of 
the group. Proof of the appeal and 
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fact that 
the parents were invariably reluctant 


value of this format is the 


to terminate the meetings. 


EXPLORATION OF PARENTAL ATTITUDES 
This communication will attempt to 
the aims with the actual ae- 
In the 


investigative area two questions were 


contrast 
complishments of the program. 


what 
atti- 
tudes of parents of disabled children? 


raised. The first of these was: 


are the emotionally significant 
These attitudes were expressed guard- 
edly or not at all in the beginning, 


The 


shame 


but later came out more freely. 
parents expressed feelings of 
and painful self-consciousness in the 
presence of others. They recognized 
that a physical disability is eonspicu- 
ous and often unesthetic. Many par- 
ents also said that they dreaded the 


inquiring looks of casual passersby in 


the street. Some parents admitted 
that they themselves had a feeling of 
distaste for their children’s appear- 
ance. One mother of a _ 6-year-old 


spastic paraplegic expressed this idea 
“Isn't 
she asked, ‘‘to see a big girl like Anita 


as a question: it a disgrace,”’ 


playing in the street on her hands and 


knees ?’’ 


This mother was tearful in 
telling of her shame and embarrass- 
ment. Her concern for the opinions 
of others was expressed also as a dread 
of being pitied or ridiculed. Many 
parents were concerned lest the knowl- 
edge of this social stigma be communi- 
eated to the children themselves and 
cause them added suffering. 

the 


discussions 


Perhaps most telling attitude 


which these revealed was 
the parents’ interpretation that hav- 
ing anomalous children is evidence of 
They regarded 
their inability to reproduce themselves 


perfectly as a kind of personal failure. 


their own inadequacy. 
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On the oceasion when this material 
was brought out by members of the 
group and then restated by the thera- 
pist there were tears in every parent’s 
eyes, indicative not only of profound 
feeling, but also of the emotional re- 
lease which is one of the therapeutic 
aims. 


Many 


feelings and, in 


parents also suffered guilt 
this connection, the 
attending obstetrician was most often 


the There 
that this group of parents experienced 


target. Was no evidence 


greater feelings of rejection toward 
their children than an average group 
of parents. However, since participa- 
tion in the group was purely volun- 
tary, it is possible that the consciously 
rejecting parents failed to attend the 
group at all. An element of subeon- 
scious rejection was inferred in cases 
where parents anticipated social ostra- 
cism of their children. In this eon- 
nection it was interesting to note the 
range of attitude toward their plight 
the from complete, 
even smug, acceptance, to abject des- 
pair, to bitter resentment, to self-pity, 
to a ‘‘why should this happen to me?”’ 
reaction. These varying parental re- 
correlated the re- 
aeceptance 


among parents : 


actions well with 
ported 
which each child experienced, where 
the range again varied from total ac- 


ceptance to total ostracism without re- 


degree of social 


gard to the degree of disability. <A 
good example of this is the case of 
Joan, our most severely handicapped 
child, who has no speech and no volun- 
On the ward she 
accepted and 
Her mother, who is an 


tary motor control. 
has always been well 
befriended. 
exceptionally warm, motherly person, 
reports that her social acceptance at 
home is completely satisfactory. 














PSYCHOLOGIC ASPECTS OF PEDIATRICS 


investigative problem 
parental 
mechanisms, to learn how these par- 
Here, 
Some 


second 


The 
was to discover defense 
ents compensated themselves. 
too, the reactions were varied. 
parents became overprotective and 
fostered the child’s infantile depend- 
ency. It is postulated in this regard 
that a parent finds the child’s help- 
lessness more acceptable and more 
plausible if he can continue to regard 
the child as a baby. 

Another means of parental compen- 
sation was concentration on an exag- 
of the child’s intellectual 


Parents 


geration 
capacities. in this category 


showed a_ striking departure from 
reality, regarding children with 1.Q.’s 
between 40 and 50 as normal. 

Most of our parents used as an out- 
let for their 


with and sometimes overdependence 


anxiety preoccupation 
upon rehabilitation agencies and tech- 
niques. One father was constantly re- 


questing ‘‘homework’’ assignments 


for his child: drills and exercises that 
he could apply during visiting hours 
and weekends at home, in the desper- 
child’s 


ate hope of hastening the 


progress. He rejected completely the 
staff’s suggestion that, since the child 
was already undertaking a full pro- 
gram, his funetion was to provide ree- 
reation, sociability, and other emo- 
tional values. 

Some parents released their anxiety 
by devoting a great deal of energy to 
fostering the program of the Cerebral 
Palsy Association and to the organi- 
zational details of the parents’ ther- 
apy group. 

A form of defense, or more properly 
escape, which caused the staff a great 
deal of concern, was the tendency of 
many parents to resort to prolonged 
hospitalization for their children. Of 
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course in many instances in-patient 
care was both necessary and desirable 
but often the parents used their own 
anxiety or physical limitations, real 
or fancied, as the reason for the 
child’s hospitalization. 


THERAPEUTIC AIMS 


The following were the chief thera- 
peutie aids: First of all, group ther- 
apy was undertaken to minimize indi- 
vidual feelings of isolation and differ- 
ence, the hypothesis being that the 


parent derives a feeling of strength 
from discovering that he 
As a 


corollary to this proposition, it was 
anticipated that the group experience 


and solace 


is not unique in his tragedy. 


would demonstrate to each member 
the universality of his feelings and at- 
titudes and thereby dilute some of 
their intensity. In the 
validity of this proposition, there is 
the report of a 


another institution coneerning one of 


support of 


social worker from 


these parents. This mother, who was 
our most fearful and tearful, reported 
that she had benefited a great deal, 
particularly from the discovery that 
others experienced the same unhappi- 
ness and shame as she. It 
that 
the working out of 
attitudes is an 


future attention. 


appears, 
therapy directed toward 
and 
important 


then, 
these other 
negative 
area for 

Steps were taken to channel feelings 
more constructively by guiding the 
group into undertaking the following 
exercises and activities: 

1. Analysis of and planning a pro- 
gram for visiting the hospitalized 
child. 

2. Analysis of and program for in- 
tegrating the child into his ultimate 
social milieu. 

3. Analysis of the child’s role in the 
family. 
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4. Analysis of the child’s emotional 
needs. 


5. Analysis of the echild’s eduea- 
tional needs. 

6. Analysis of the child’s social 
needs. 
The practical results of these exer- 


cises in terms of release of parental 
anxiety through constructive activity 
the 
were significant. In 


and in terms of enrichment of 


children’s lives 
particular, the following achievements 
ean be cited: greater interest in visit- 
ing hours; more frequent home visits 
and outings for hospitalized children ; 
organization of a Boy Scout Troop in 
the hospital with one of the fathers 
acting as Den Leader. 

As a 


edueational series was undertaken to 


further therapeutic step an 


acquaint the parents with the seope 


and detail of the rehabilitation pro- 


gram. Physical medicine, pediatrics, 
physical therapy, occupational ther- 
apy, Board of Education, and nurs- 


ing staffs each sent a representative 
to one or more meetings. 

The final point in the therapeutic 
program was to help each parent to 
achieve a realistic and objective un- 
derstanding of his own child’s present 
This, 


too, is an area for further study and 


status and future expectations. 


It is the one objective that may 


work. 
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need to be achieved in an individual 
rather than in a group setting, but 
the groundwork can be accomplished 
in the A ease in point was 
that of a 10-year-old boy with spastic 


group. 


quadriplegia whose father had always 
held tenaciously to the idea that the 
bright intellectually 
After diseus- 
sions on the expected achievements of 


boy was and 


hopeful. many group 
these youngsters, this father was able, 
in private conference, to accept the 
fact that the boy’s 1.Q. was only 50 
and to envision realistically his future 
prospects. 


SUMMARY 


A pilot program of group therapy 
and edueation was undertaken for the 
purpose of discovering the outstand- 
ing parental needs and difficulties and 
A great 
of value 


attempting to resolve them. 
deal learned that 
and the parents’ response, both in en- 
and in understanding of 
and their children, was 
sufficient to warrant continued atten- 
tion to this type of treatment. 


was was 


thusiasm 
themselves 
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TUBERCULOSIS 


N SPITE of the notable gains which 

have been made in recent years to- 
ward the control of tuberculosis, this 
disease still ranks as one of the im- 
portant causes of death, especially in 
the young adult. The use of antibioties, 
streptomycin in particular, has offered 
new hope for the more effective control 
of acid-fast infection. Numerous labo- 
ratory and clinical studies have indi- 
eated that streptomycin has a sig- 
nifieant effect on the course of tubereu- 
lous infections, and in pulmonary tu- 
hereulosis, clinieal response to strepto- 
mycin has been reported by many. 
However, because of the nature of the 
disease, the general widespread use of 
streptomycin at the present time, and 
hecause of the difficulty in evaluating 
clinical response to any therapeutic 
agent, most of these studies have not 
had adequate corresponding controls. 

In the American Journal of Medical 
Science (April, 1952), an unusual 
clinical study is reported by Goldman, 
Friedman, and Sale.t’ At the Robert 
Koeh Hospital (St. Louis Municipal 
Sanatorium) a relatively large number 
of patients with pulmonary tubereu- 
losis was divided into two groups, one 
treated with streptomycin, the other 
serving as control. In both groups, all 
the benefits of sanatorium care were 
provided, the one variable being the 
administration of the antibiotic. Only 
patients whose sputum gave positive 
findings were included in the study. 
After a period of preliminary observa- 
tion, a selection panel classified the 
patients into the streptomycin-treated 
and the control groups. From those 
submitted, eighty-five patients were ac- 
cepted for the study: forty-two to be 
treated with streptomycin and forty- 
three to serve as controls. Distribution 
among these patients was as follows: 
twenty-three males treated and twenty- 
two males, control; nineteen females 
treated and twenty-one females, con- 
trol. There were twenty-three white 
patients, eighteen Negro patients, and 


one Chinese in the streptomycin-treat- 
ed group; seventeen white and twenty- 
six Negro patients comprised the con- 
trol group. Six of the treated group 
and nine of the control group were 
under the age of 25 years. Twenty- 
three of the treated group and twenty- 
two of the controls ranged in age from 
26 to 45 years. Of those over 46 years, 
thirteen were in the streptomycin- 
treated group and twelve were in the 
control group. The majority of the pa- 
tients studied had advanced tuberculo- 
sis with cavitation. 

Each patient in the streptomycin- 
treated group received daily, 0.1 Gm. 
of the antibiotic per eleven pounds of 
body weight, with a maximum daily 
dose of 1.5 Gm. This dose was divided 
equally, and was administered at eight- 
hour intervals for a period of ninety- 
one consecutive days. In each instance 
eareful bacteriologie studies were car- 
ried out, and periodie follow-up ob- 
servations were made at three-month 
intervals for a period of twelve months 
following treatment. Emphasis should 
be placed on the fact that, in each 
group, sanatorium care of the best type 
available was provided. Where collapse 
therapy of various forms was indi- 
eated, the patients were given the bene- 
fit of such treatment, irrespective of 
the group to which they had been as- 
signed. 

@n evaluating their results, the au- 
thors selected for analysis clinical 
manifestations which would be com- 
mon to all patients and as easily 
studied as possible. Body weight in 
the two groups of patients was used as 
a criterion of comparison in estimating 
the relative efficacy of streptomycin 
therapy. During the first three months 
a decided increase in weight was ob- 
served among the patients in the strep- 
tomycin-treated group. This advantage 
was maintained after six months’ ob- 
servation; however, after the nine- to 
twelve-month period, the two groups 
approximated each other. In reviewing 
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the vear’s observations, a definite ad- 
vantage was apparent in favor of the 
streptomycin-treated patients. Imme- 
diately after streptomycin therapy was 
initiated there was a marked increase 
in the number of afebrile patients and 
a definite decrease in the number of 
slightly febrile and febrile patients, as 
compared to the corresponding pa- 
tients in the control group. This differ- 
ence, marked at first, beeame less ap- 
parent toward the latter half of the 
drug-treatment period. 

Sputum weights in the two groups, 
which measured in grams per 
twenty-four-hour period, were approxi- 
mately the same at the initiation of 
therapy. The group of patients treated 
with streptomycin showed a marked 
decrease in sputum weight at the end 
of the three-month period. This ad- 
vantage was maintained to a somewhat 
lesser degree, over the six- to nine- 
month period. At the end of one year, 
however, the number of patients pro- 
dueing little or no sputum was ap- 
proximately the same in both the strep- 
tomycin-treated and the control 
groups. 

In both groups roentgenographie 
changes were followed  earefully 
throughout the treatment period and 
the year following. The streptomycin- 
treated patients showed their most 
marked improvement during the first 
three months following treatment. 


were 


Roentgenographic improvement in the 
control group was less rapid, especially 
in the early period. From a compari- 
son of the roentgenograms of the pa- 
tients in the two groups, these authors 
are convinced that, at the end of one 
year following the beginning of strep- 
tomycin therapy, the group of patients 
receiving streptomycin had a decided 
idvantage over the control group, 77 
per cent of the patients in the treated 
group showing roentgenographie im- 
provement as contrasted with 31 per 
cent of the patients in the control 
group who showed comparable im- 
provement. 

By the eareful bacteriologie studies 
earried out, the authors demonstrated 
that sputum conversion during the 
first three-month period was greater in 
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the patients treated with streptomycin 


than in those of the control group. 
While the control group showed a 
gradual increase in conversions after 


the first three-month period, the strep- 
tomycin group maintained their early 
advantage in this respect throughout 
the study. Prior to the administra- 
tion of the drug, all cultures of acid- 
fast organisms isolated were shown to 
consist of forms sensitive to 3 pg of 
streptomycin per cubie centimeter of 
culture medium. Drug_ resistance, 
which in 15 per cent of the cultures ap- 
peared as early as five weeks following 
the initiation of therapy, increased 
gradually to 46 per cent resistance at 
the end of the ninety-day therapy 
period. 

Manifestations of drug toxicity were 
noted; eosinophilia was present in 56 
per cent of the treated patients and 
dermatitis in 4 per cent. The chief 
toxie effect was on the eighth nerve, 38 
per cent of the treated patients show- 
ing some form of vestibular damage, 
usually of a minor nature. Even after 
permanent damage to the vestibular 
system, however, all the patients ex- 
perienced almost complete compensa- 
tion. Three patients had partial deaf- 
ness from which they recovered. 

On the basis of this unusually well- 
controlled study of pulmonary tuber- 
culosis in human subjects, the authors 
conclude that streptomycin is a valu- 
able therapeutic adjunct. It cannot 
be overemphasized, however, that sana- 
torium care in conjunction with the 
usual surgical measures for a period of 
at least twelve months is still the im- 
portant basie therapy in tuberculosis. 
While streptomyein seems to offer a 
definite advantage to the patients re- 
ceiving the basie treatment, all other 
therapeutic means indicated must be 
employed in order to obtain the best 
possible results in the treatment of this 
serious disease. 

Russet. J. BLATTNER 
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Clifford Joseph, 342 Main St., Torring- 
ton, Conn. 
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Lane Home, Johns Hopkins Hospital, 
saltimore, Md. 
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Mamaroneck, N. Y. 

James Arthur O’Shea, 11 Williams St., 
Andover, Mass. 

Wilmer E. Parrish, Medical & Surgical 
Clinic, Marshall Ave. at 7th St., Long 
view, Texas. 

Douglas Dards Perry, 277 Main St., 
Bristol, Conn. 

Robert Thomas Pfeifer, Media Clinic, 
Media, Pa. 

Thomas G. Potterfield, 1514 Kanawha 
Blvd., East, Charleston, W. Va. 
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Columbus, Ohio. 
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120 


THE 


Dr. Henry Murray Seidel, Harriet Lane Home, 
Johns Hopkins Hospital, Baltimore, Md. 

Dr. William C. Seiler, 311 W. Washington 
St., Sandusky, Ohio. 


Dr. Riehard Green Skinner, Jr., 3241 Beach 
Blvd., Jacksonville 7, Fla. 

Dr. Leon I. Small, 250 Millburn Ave., Mill- 
burn, N. J. 

Dr. Alan Eugene Smith, 2010 E. 102 St., 


Cleveland 6, Ohio. 

Dr. Martin Henry Smith, 118 N. Green St., 
Gainesville, Ga, 

Dr. Stanley Herbert Steinberg, 4214 16th St., 
N. W., Washington, D. C. 

Dr. John Allen Tilley, 126 Harding Rd., Red 

jank, N. JJ. 

Dharma L. Vargas, Ave. Gonzalez, 1106, 

Box 825, Rio Piedras, Puerto Rico. 

Sydney Waldman, 455 S. 48th St., Phila 

delphia, Pa. 

Dr. Lewis Harry Walker, 513 W. Market St., 
Akron, Ohio. 

Dr. John Richard Weber, 347 
Wayne, Ind. 

Dr. Charletta Kathern Weyland, 638 Chest 
nut St., Lebanon, Pa. 
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Dr. 


W. Berry, Fort 


Dr. Calvin Watts Woodruff, Vanderbilt Hos 
pital, Nashville 4, Tenn. 
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Dr. Edward Zupanc, Lt. (jg) MC USNR, 


U. S. Naval Hospital, Great Lakes, IIl. 
The next oral examination will be at Chi 


cago, Ill., Oct. 24, 25, and 26, 1952. 


The Society for Pediatric Research held 
its meeting on May 5, 6, and 7, 1952, at Old 


Point Comfort, Va. The following officers 
were elected to serve for the year 1952-53: 
President, Dr. Robert Ward, New York; 


Vice President, Dr. Milton Rapoport, Phila 
delphia; Secretary-Treasurer, Dr. 
Gellis, Members of the Council, Dr. 
Edward Pratt, New York; Dr. Nelson Orday, 
New Orleans; Dr. Charles May, Minneapolis; 
Dr. Dallas; Dr. Herbert 


Miller, Kansas City; Dr. John F. MeCreary, 


Sydney 


Boston: 


Gladys Fashena, 


Toronto. 
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The following were elected to membership 
Robert Aldrich, Portland, 
Childs, Baltimore; John F. 
Santa Floyd W. Denny, 


Filer, 


in the Society : 
Ore. : 


Damman, 


Barton 
Monica; 
Minneapolis; Lloyd J. 
Gordon E. Gibbs, David Gitlin, 
Boston; Bruce D. Ann Arbor; 
Robert Hl. High, Philadelphia; Solomon A. 
Kaplan, Cincinnati; Gerald Miller, Rochester; 
Frederick C. Moll, Seattle; Neter, 
suffalo; William Obrinsky, New Orleans; 
J. Quilligan, Dallas; Helen 8S. Rear 
Philadelphia; Andrew J. Rhodes, To 
ronto; Irving Schulman, New York; Roland 
B. Scott, Washington; Edna H. Sobel, Cin- 


Rochester ; 
Baltimore; 


Graham, 


Erwin 


James 


don, 


einnati. 


Dr. Myron E. Wegman, professor and head 
of the department of pediatrics at Louisiana 
State University, School of Medicine, at New 
Orleans, has resigned to accept appointment 
as Director of the Division of Education and 
Training of the Pan American Sanitary Bu 
reau, the Regional Office of the World Health 
Organization for the Americas. The respon- 
sibilities of this position will include working 


with the schools of medicine and _ public 
health, and other professional schools in the 
Americas connected with health activities. 


He will assume his new duties at the end of 
the academic year. 
Dr. Nelson K. 


ate professor of pediatrics at Louisiana State 


Ordway, at present associ 
University, will succeed Dr. Wegman. 


Arthur F, Abt 
professor of pediatrics at 


Dr. 
appointed 


of Chicago has been 
Duke 
University School of Medicine, where he will 
director of 


become the isotope unit of the 


Veterans Administration at Durham which 


is nearing completion. 














R for Medical Writing. Edwin P. Jordan, 
M.D., and Willard C. Shepard, Philadel- 
phia, 1952, W. B, Saunders Co., 112 pages. 


This is a short discussion on writing and 
the preparation of manuscripts that should 
be of real assistance to medical writers. 
While several texts on the same subject 
are in print, the authors have summarized 
the most important points in a clear and 
intelligible way. The first group of chap- 
ters discuss the actual writing of the paper, 
and advise a first draft and three revisions, 
pointing out the important steps to be taken 
in each. Next, special problems are taken 
up, followed by an excellent discussion of il- 
lustrations. Chapter X considers the impor- 
tant subject of statistics which so often is a 
pitfall and the cause of rejection of manu- 
scripts by the editorial boards of medical 
journals. Some of the discussions of this sub- 
ject have been so technical and involved that 
readers became lost and floundered in the 
mathematical maze. If a medical writer can- 
not follow and profit from this brief but ex- 
cellent discussion, he should not attempt a 
paper which is based on the collection of data. 
The text is clear and ‘‘easy reading’’ and 
could be read with profit by everyone who 
has the urge to write a paper for publica- 
tion in a medical journal. 


Elements of Statistics. Elmer B. Mode, 
ed. 2, New York, 1951, Prentice-Hall, 
Ine., 377 pages. Price $6.35. 


A knowledge of statistical methods has 
become increasingly necessary for those in- 
terested in medical research. This text by 
Prof. Mode of Boston University, which is 
used as a basis for classroom instruction, 
contains a number of chapters of particular 
value to medical workers. Among these are 
the discussions of ‘‘Charts, Diagrams, and 
Graphs’’ and ‘‘Frequency Distributions.’’ 
While the text is not particularly suited to 
the average medical reader, it is an ex 
cellent basic discussion of statistics for the 
research worker. 
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Current Therapy. Edited by Howard F. 
Conn, M.D., Philadelphia, 1952, W. B. 
Saunders Co., 849 pages. Price $11.00. 


The latest edition of Current Therapy is 
considerably increased in scope. Of the more 
than 300 contributors, 189 are new. Therapy 
has been changing so much and so rapidly 
in recent years that the volume is most use- 
ful in keeping the practitioner abreast of the 
methods used by men regarded as authorities 
in their special fields. The reviewer notes 
that more attention is given to pediatrics in 
this volume than in the earlier ones. Among 
the pediatric group discussing therapeutic 
methods in their particular fields of interest, 
we note such names as Christie, Deamer, 
Hodes, Karelitz, Lawson, Schwenkter, and 
Wilkins. These few names give an idea of 
the contributors to the volume. 


Standard Values in Blood. Errett C. Al- 
britton, editor, A. F. Technical Report No. 
6039, July, 1951. 


This booklet is a compilation of useful 
data on the blood and cellular composition 
of the bone marrow and blood-forming or- 
gans contributed by various experts in the 
field. Most of the comprehensive material is 
in tabular form for convenience of reference 
and is conveniently grouped under the head- 
ings of: Physical Properties; Coagulation 
Phenomenon; Blood Group; Erythrocytes and 
Hemoglobin; Leucocytes; Blood and Bone 
Marrow Cells; Chemical Constituents of the 
Blood Including Blood Gases and Acid-Base 
Values; Effects of Radiation and Storage and 
Effective Blood Levels of Therapeutic 
Agents. This is perhaps the most unique, 
complete, and authoritative source of such 
data available and represents the total expe- 
rience of over 600 leading investigators in 
biology and clinical medicine. In addition to 
this authentic compilation of data, it has been 
further reviewed by experts in the field. 
Each subject covered is documented by an 
extensive bibliography of source material. 
No other source book contains this material 
in such a concise and readable form. 








IRON POI 


N THE January issue four eases of 
| poisoning in young children from 
the accidental ingestion of ferrous sul- 
fate tablets, ineluding two fatalities, 
were reported in the JoURNAL, and a 
group of sixteen cases reported in the 
literature in recent years were com- 
mented upon editorially.' A discussion 
of accidental iron poisoning by Spen- 
cer® of Neweceastle-on-Tyne, in the Brit- 
ish Medical Journal of Nov. 11, 1951, 
had not appeared at the time the edi- 
torial was written. Spencer adds eight 
cases of which four were nonfatal cases 
treated at the hospital in Neweastle in 
1950 and 1951. To this he adds sum- 
maries of four fatal ‘‘Coroner’s 
Cases.”’ All were in young children 
from 11 to 23 months of age. Two of 
the deaths occurred four hours after 
the tablets were taken, one five and 
one-half hours, and one twenty to 
twenty-four hours. 

From his four personally observed 
eases and the reported cases in the 
British literature, Spencer feels a 
fairly definite clinical picture of iron 
poisoning in young children ean be 
established. Within the first hour after 
ingestion the child becomes pale, ill, 
and vomits. The vomitus frequently 
contains unaltered or partially broken 
down tablets, and by the third hour it 
may be blood streaked. By this 
time a characteristic picture is seen: 
pallor, tachyeardia, coolness, vomiting, 
and a ‘‘drowsy restlessness.’’ The 
persistence and intensity of these symp- 
toms depend on the number of tablets 
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ingested. An inereased respiratory 
rate was noted by Spencer in three of 
his patients. Diarrhea he notes as 
uncommon. Spencer considers two 
critical periods. In three of the eight 
fatal cases in the British literature 
death occurred in from four to six 
hours, and in five was delayed to be- 
tween twenty and fifty-three hours. 
Thus a period occurs where clinical 
improvement may be misleading. The 
three fatal and three nonfatal cases 
in the American literature are in gen- 
eral agreement with this picture. All 
showed early vomiting and marked 
shock. In all, lassitude was stressed, 
and in contrast to Spenecer’s cases 
diarrhea was a prominent symptom. 
Two of the three American fatalities 
occurred within four and one-half 
hours after ingestion and the third 
forty hours later. 

Thus a fairly definite clinical pie- 
ture is found. Within an hour after 
the tablets have been ingested vomiting 
occurs which becomes blood streaked. 
Excepting the cases where only a few 
tablets have been taken, the child 
rapidly passes into a stage of severe 
shock which may prove fatal within a 
few hours. One-fourth of the twenty- 
four reported cases have died at this 
stage which is half of the fatalities. 
From then on the picture seemingly de- 
pends on the amount of iron absorbed. 
A few patients recover rapidly while 
other cases run on for some time. In 
those surviving the shock stage the 
blood serum may show a tremendous 
amount of iron. In two of Spencer’s 
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eases the level reached was 3.3 and 3.4 
mg. of iron per 100 ml., compared 
with a normal level of 0.035 to 0.22 
mg. per 100 ml. This produces toxic 
changes in the liver, kidney, heart, and 
other organs. A seeming improvement 
after the shock may be misleading as 
after twenty hours a second critical 
period develops. Thus half of the 
fatalities, representing a fourth of the 
total reported cases, have died from 
twenty to fifty-three hours after the 
time of the accident. Spencer is in- 
clined to question the liver damage as 
the cause of death in this group, and 
suggests it may be due to the action 
of the the nervous 
system. 

Spencer outlines a therapeutic pro- 


iron on central 


cedure, utilizing suggestions of Dr. 


Latner of the Department of Biochem- 
istry of the Neweastle hospital. As 
all of Spencer’s patients survived, and 
the condition is not considered in the 
texts on pediatrics, we repeat in a 
general way Spencer’s suggestions. 


1. Immediate efforts at the home to 
make the child vomit by finger pres- 
sure in the pharynx, or the use of salt 
and water. 

2. Gastric lavage with a sodium bi- 
carbonate solution leaving some in the 
stomach to convert soluble into in- 
soluble iron. 

3. Bismuth subearbonate every four 
hours for the same purpose. 

4. The treatment of the shock by 
infusions of fluid and plasma. 

5. A vitamin mixture containing to- 
copherol and methionine. “(1) As iron 
might act as a heavy metal and com- 
bine with SH groupings and thereby 
interfere with oxidation, tocopherol, 
which acts as an antoxidant and ap- 
pears to cut down cell oxidative re- 
quirements, should be preseribed. (2) 
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Methionine should be given (a) as a 
souree of SH groupings and (b) in an 
attempt to prevent the development of 
the fatty changes in the liver seen in 
some previous cases.’’ Spencer used 
the following prescription : 


Aneurin hydrochloride 10 mg. 
Nicotinamide 30 mg. 
Riboflavin 10 mg. 
Tocopherol 15 mg. 
Methionine 500 mg. 


These amounts should be multiplied by: the 
child’s age in years and then divided into 
three daily doses. 

The first three procedures are in- 
tended to lessen the amount of soluble 
iron ingested, the fourth to combat the 
arly shock, and the last an 
attempt to lessen the toxie effect of the 
high serum iron on the liver and other 
tissues. 

Spencer? and the Newcastle group* 
question the efficacy of a printed warn- 
ing on the labels of packages of fer- 
rous sulfate tablets that the tablets are 
dangerous to young children. Such a 
warning has been placed on the labels 
of packages of iron tablets given out 
by the American Red Cross blood banks 
following the reported cases and dis- 
cussion in the JOURNAL of last January. 
Spencer suggests that the ‘‘ daily dose’’ 
of three tablets be wrapped separately 
and securely in small packets. An- 
other suggestion that they be pack- 
aged singly in Cellophane strips would, 
we have been informed, about double 
the cost to the patient. 
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"EW pediatric subjects in recent 
years have aroused so much diseus- 
sion as the relationship between polio 


and inoculations, with its many im- 


plications as regards preventive medi- 


cine. On March 24 a conference was 
held the Public Health Service at 
the request of the State and Territorial 


by 


Health Officers Association attended by 


forty-two poliomyelitis investigators, 


pediatricians, epidemiologists, and 


health officers. After a diseussion of 
available information on the subject, 
the following statement was adopted 
unanimously : 


‘“‘There is no definite evidence that 
an inerease in the number of cases of 
poliomyelitis has oceurred as a result 
of injections of vaccines, drugs, and 
other medicinal agents. There is evi- 
dence that injections for the preven- 
tion of diphtheria, whooping cough and 
possibly tetanus, when given during an 
epidemic of poliomyelitis, may, on rare 
occasions, localize the paralysis in the 
inoculated arm or There no 
satisfactory evidence that other types 


leg. is 
of injections have any effect on the 
or severity of 

In the small 
number of persons with localization of 
paralysis in the inoculated limb, the 
injections, for the most part, were given 
about 7 to 21 days prior to onset, which 
usual incubation 
This has raised 
the question as to whether or not in- 


localization, 
poliomy elitie pa raly SiS. 


frequeney 


corresponds to the 


period of pol iomy elitis. 


oculated persons have a greater chance 
of contracting poliomyelitis during 
an epidemic. 

‘*There is as yet no final answer to 
this question, but it is a fact that, even 
if there should be an increased chance, 
it is extremely small. Many thousands 
of poliomyelitis cases oceur every year 
among children who have not had any 
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injections during the preceding few 
months, and thousands of children have 
received injections for whooping cough, 
diphtheria and tetanus during polio- 
myelitis epidemics and have not de- 
veloped the disease. 

‘*Diphtheria, tetanus and whooping 
cough are serious diseases which ean 
be prevented by immunization. Un- 
checked, these diseases present a far 
greater hazard than poliomyelitis. The 
benefits derived from immunization 
against these diseases far outweigh the 
questionably small inereased chance of 
contracting poliomyelitis. However, 
even this questionable risk ean be 
avoided by carrying out these immun- 
izations when poliomyelitis is not epi- 
demic in the community. There ap- 
pears to be no good reason for with- 
holding these immunizations during the 
summer months in communities that 
are not having an epidemic of polio- 
myelitis. 

‘*Furthermore, poliomyelitis is at all 
times so rare in infants under 6 months 
of age, and the danger from other in- 
fectious diseases, particularly whoop- 
ing cough, is so great, that it is advis- 
able to continue the immunization pro- 
cedures for this age group even during 
a poliomyelitis epidemic. In adults 
also, poliomyelitis is relatively so in- 
frequent, that when there is a need for 
immunizing or therapeutic injections, 
such injections should not be withheld. 

‘*Certainly no parent should object 
and no physician should hesitate to 
administer a needed antibiotic, drug 
or other injection for treatment of dis- 
ease at any time. When there is im- 
mediate danger from _ diphtheria, 
whooping cough or tetanus, the preven- 
tive inoculations should be given to all 
threatened age groups even during a 
poliomyelitis epidemic. In the final 
analysis the decision as to when an 
immunizing or therapeutic injection 
shall be given to an individual patient 
must rest with the physician.’’ 





